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INTRODUCTION 


The present work attempts to assemble under one cover the de- 
seriptions of the species of nematodes of the suborders Strongylata, 
Ascaridata, and Spirurata, exclusive of the Filarioidea, found in 
birds. No such compilation has until now been made for the nema- 
todes of these hosts, although special groups have been worked up; 
Ransom has made a study of the nematodes parasitic in the eyes of 
birds, and Skrjabin has recently studied the Thelaziidae of birds 
and possibly other groups, but his papers are written in Russian and 
the publications are not available to us at the present time. Ap- 
proximately 50 genera, containing about 500 species, have been dealt 
with in the present paper. Until now the descriptions of very few 
of these have been available in English; 1t 1s hoped that the trans- 
lation and assembling of the descriptions, many of them from ob- 
scure and little available publications, will be of use to workers in 
this field. 

The growing economic importance of birds furnishes an additional 
reason for the desirability of a study of their parasites. Poultry 
raising 1s of very widespread general interest in this country; water- 
birds, ostriches, and to some extent pheasants are of importance from 
an economie point of view. Game birds are being imported and 
released in the United States in increasing numbers. Some of the 
nematode parasites of these various birds have been shown to have 
a marked pathological effect on the host. Nodules and verrucous 
growths are produced in chickens and pheasants, and spindle-cel. 
sarcoma of pheasants has been attributed to species of Meterakis, 
while nematodes of this same genus have been shown to act as vectors 
for the organism causing blackhead in turkeys and chickens. Species 
of Fechinuria form large tumors in the gizzard of birds. It is seen 
therefore that a knowledge of nematode parasites of birds has real 
practical as well as scientific value, and it 1s hoped that a study such 
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as the present one will facilitate identification of nematodes and 
stimulate interest in them. 

The author has attempted to make a eritical study of the species 
in the assignment of them to genera. ‘This is at times very difficult, 
due to inadequate deseriptions. For the same reason the keys which 
have been given for all groups dealt with, from species up to orders, 
in many cases fall far short of what could be desired. 1f authors in 
describing new species of nematodes would hold to certain minimum 
essentials in the details of the description, comparable data would be 
avaliable and the making of a key a comparatively easy task; when, 
however, one writer confines his attention to the head and another 
to the tail of their respective worms it is often not only difficult but 
impossible for a third person to recognize and distinguish the one 
from the other. 

Viewing the classification of nematodes as a filing system, and as 
such capable of being enlarged or contracted to suit the convenience 
of workers, the present writer has made several new groups that 
seemed necessary, or at least desirable. for coordination. Classifica- 
tion has evolved upward from species to genera, genera to families, 
etc., and as the number of forms increases below, new groups are 
needed above in order to indicate and maintain relative rank. "The 
present writer has accordingly made several new families and super- 
families and has recognized the suborders as previously made by 
'arious authors and the two orders as made by Ward. 

Only seven new species have been described; this part of the work 
is considered quite subordinate to the assembling and systematic 
arrangement of published material. Redescriptions have been given 
of several species in which details were lacking and new names to 
two previously deseribed species. 

The Filarioidea and Trichurata have not been dealt with here; 
both these groups have a large number of species in birds, but they 
are so poorly known and demand such a great amount of study that 
it was deemed inadvisable to attempt to deal with them at the 
present time. 

The main emphasis has been placed upon the Spiruroidea. as that 
is the group involving the largest number of species and the greatest 
varlety in respect to genera and families of the nematodes of birds. 
It may be regarded as primarily and characteristically a group of 
bird parasites. the spirurids in other host groups making a much 
smaller group. This is due largely to the fact that the spirurids 
are heteroxenous nematodes, which, unlike the great majority of 
the Filarioidea, except in rare instances, have intermediate hosts 
that are eaten. Small arthropods, such as entomostracans and in- 
sects. are the usual intermediate hosts of spirurids in the cases where 
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these hosts are known, and since birds feed to a great extent on these 
intermediate hosts, the water birds eating entomostracans and the 
insectivorous birds eating insects, it is not surprising that in birds 
one finds a great variety of the adult spirurids. The origin of 
spirurids in birds of prey calls for a different sort of explanation, 
and a clue to this explanation is afforded in the literature on 
spirurids. notably in the works of Seurat. Seurat finds that infective 
third-stage spirurid larvae in arthropods, when eaten by hosts other 
than the final or primary host, as by rodents, migrate into the tis- 
sues of such a host and again eneyst as third-stage larvae. This 
has been regarded as a form of aberrant parasitism, but it appears 
quite likely that this is a customary link in the hfe cycle of spirurids 
in birds of prev, the rodent or other host of the encysted third-stage 
larva serving as a passive vector for the worms. 

In the host list at the end the bird names have been corrected 
to conform to present-day usage by ornithologists, and the synonyms 
indicated, whereas throughout the text the hosts are listed as previ- 


ouslv reported. 
Class NEMATODA 


Class diagnosis.—Body limited by a cutinous (chitinous) cuticle 
which may be either plain, striate, or ornamented with markings 
which may be simple or elaborate. A simple, complete digestive 
system in typical forms, consisting of a terminal mouth at the an- 
terior end of the body, followed by an esophagus, and this in turn 
by an intestine which terminates in an anus in the posterior por- 
tion of the body. The intestine a tube, rarely with appendages, 
made up of a single laver of cells which face the lumen of the intes- 
tine on the one side and on the other form the external surface. 
Body cavity of problematical nature, containing a body fluid which 
has been the subject of considerable investigation but concerning 
which opinion varies. Nervous svstem consisting of a nerve ring 
surrounding the esophagus and of nerve cords directly or indirectly 
connecting with this ring. Muscular system consisting of muscles 
lining the skin on the inside. excepting on the lateral fields, being 
arranged longitudinally, the muscles themselves not lined by a lim- 
iting membrane. Sexes usually separate, though in a number of 
genera, especially in free-living forms, hermaphroditic, or what 
Cobb terms syngonie, a condition whieh perhaps grades into 
parthenogenesis in some forms. In syngonism the same gonad pro- 
duces sperm cells and, later, eggs. Genital glands of both sexes con- 
sisting of tubular structures lying in the body cavity. In the male 
the genital ducts open to a cloaca. Males usually smaller than 
females and usually equipped with cutinons (chitinous) copulatory 
organs known as spicules. Usually one testis in parasitic forms, 
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but often two testes in free-living forms. Males frequently pro- 
vided with a membranous structure at the posterior extremity of 
the body known as a bursa, this structure reaching its highest de- 
velopment in the strongyliform nematodes. Spermatozoa of vari- 
able shape, being spherical, conical, elongated, or discoid, without 
so-called tails but capable of ameboid motion. Vulva may be 
located anywhere on or near (Arduenna) the ventral surface from 
near the mouth to near the anus. Ovary and uterus forming a con- 
tinuous structure. Ovary with double function of an ovary (s. str.) 
and a vitellarium, there being no vitellarium distinct from the ovary. 
Usually two ovaries and uteri, but there may be more than 2 (up to 
10 or 11 (Turgida) or 15 (Physaloptera) or even more) or only one. 
Worms oviparous (in which case the egg may or may not contain a 
developed embryo when oviposited), ovoviviparous, or viviparous. 
The word “ovoviviparous” is commonly used in two senses. but. 
the correct use refers to an egg in which the embryo develops 
and from which it later escapes while still in the uterus; the con- 
dition in which an egg containing a developed embryo is oviposited 
is correctly referred to as oviparous, with a specification as to the 
presence or absence of a developed embryo. Eggs simple, not com- 
pound, usually ovoid or elliptical in outline. 


KEY TO ORDERS OF NEMATODA 


Forms with muscular esophagus of tripartite cross-section... Myosyringata, p. 4. 
Forms with tubular capillary esophagus, the tube embedded in or otherwise in: 
relation to a single row of cells, the cells usually extending almost, but not 
quite, to the head end of the body and the tube continuing anteriorly to the 
manh- -m E a Trichosyringata (not dealt with in this paper). 
The validity of the two orders proposed some years ago by Ward 
has been generally concurred in by subsequent writers, such as- 
Rauther, Magath, etc. So far as the present writer is concerned it 
is perhaps sufficient to state that the distinction between the two 
forms of esophagus noted above seems decidedly important. 


Order MYOSYRINGATA Ward, 1917 


Order diagnosis.—Nematoda (p. 3): Nematodes with a muscular 
esophagus of tripartite cross-section, as opposed to the capillary 
tubular esophagus of the Trichosyringata (whipworms and allied 
forms). 


KEY TO SUBCRDERS OF MYOSYRINGATA 


1. Heterogamie forms, the parasitic generation consisting of females with no 
males, and the free-living generation consisting of males and females. 

Rhabdiasata (not dealt with in this paper). 

Homogamie forms, the parasitic generation consisting of males and 

females -2M A ecc A _ ae A 2. 
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2. Males usually with a well-developed membranous bursa supported by a sys- 
tem of rays, usually 6 paired rays and a single unpaired median dorsal ray ; 
or, sometimes, with paired dorsal rays; rarely without bursa; buccal 
capsule present or absent; eggs usually thin-shelled.... Strongylata, p. 5. 

Males without a well-developed membranous bursa of the type noted... 9. 

3. Heteroxenous forms, the larval stages occurring in various intermediate 
hosts; mouth usually with 2 lips, or a larger number of lips or lobes 
capable of resolution into 2 basic lips, or without lips; oviparous, vivi- 
DArousoOP"OVOVIUDÉEOUS.9-——-- 0e e LE VL a Spirurata, p. 162. 

Monoxenous forms as a rule, exceptional forms (seal ascarids) with inter- 
mediate hosts; mouth usually with 3 lips, exceptionally without lips; 


NONU Sco T ee ccc ——— ——— 4. 

4. Meromyarian; males with 1 spicule, at times reduced, imperfectly chitinized, 
AA Oxyurata (not dealt with in this paper). 
Polymyarian; males usually with 2 spicules......__...- Ascaridata, p. 48. 


Several of the suborders listed above have already been proposed, 
the Strongylata by Railliet and Henry in 1913 and the Ascaridata 
and Spirurata in 1915, and the Trichurata by Skrjabin in 1916. It 
is, therefore, hardly a radical action to recognize these groups or to 
propose eoordinate groups for the nematode groups of coordinate 
rank and importance. This gradual elevation. of groups. which 
often begins with the splitting of composite species to assemble the 
resultant species in a genus, is a characteristic feature of taxonomy. 
It is correlated with the fact that as new species are added at the 
bottom, newer and larger filing units must be added at the top to 
accommodate the large number of lower groups and to maintain 
them as far as possible in their order of relationships and relative 
importance. In the nematodes the elevation of groups is crowding 
up generie distinetions to subfamily rank, and thereby forcing up all 
the groups above. Only the method of experiment, of trial and 
error in taxonomy, will determine where the movement should stop, 
but at present it seems advisable and necessary to continue along 
this line. 


Suborder STRONGYLATA Railliet and Henry, 1918 


Suborder diagnosis.—Bursate nematodes, the bursa a membranous 
structure on the male tail and primarily a clasping organ for attach- 
ment to the female. The basic pattern of the rays supporting the 
bursa is fairly constant and consists of 2 ventral and 3 lateral rays 
on each side and a dorsal group of 1 externo-dorsal ray on each side 
and an unpaired median dorsal ray or of 1 externo-dorsal and 1 dor- 
sal ray or branch of a dorsal ray on each side. The musculature is 
either polymyarian or meromyarian. The body shape ranges from 
thick and cylindrical to threadlike or hairlike. The anterior ex- 
tremity may be straight or curved dorsally or ventrally. A buecal 
capsule of extremely variable form may be present or it may be 
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absent ; if absent the mouth is usually a simple structure with cephalic 
papillae, but without the 2 distinct lateral lips of the spirurids or the 
3 distinct and prominent lips of the ascarids and oxyurids. Males 
with 2 spicules and females usually with 2 ovaries (the Heligmo- 
somidae and Ollulaninae having but one ovary). Vulva situated 
anywhere from anterior to posterior body region. Oviparous or 
ovoviviparous.  First-stage larvae rhabditiform except in meta- 
strongyles, in which case filariform. 

This suborder is here held to include all of the bursate nematodes. 
The grouping of all such forms is warranted on the very distinctive 
and important bursa. At the same time it is recognized that the 
group includes groups of apparent wide divergence on such char- 
acters as musculatnre and form ot larval development. 


KEY TO SUPERFAMILIES OF STRONGYLATA 


1. Polymyarian; usually in respiratory or circulatory tract; the bursa is re: 
dueed, in relation to the size of the worm, by comparison with typical 
members of the other superfamilies, and the dorsal ray is often very much 
wider than the other bursa rays; in rare instances the bursa is lacking. 

Metastrongyloidea, p. T. 

Meromyarian; usually in digestive tract as adults, but sometimes in respira- 
tory tract (Syngamus), circulatory system  (Strongylus), or tissues 
(Stephanurus) as adults or agamte forms, and often in such locations as 
larvae or agamie individuals; bursa typical, relatively large, and with the 
dorsal ray approximately as wide as other members of the bursa rays. 2. 

2. Buecal capsule present; usually relatively thick forms; usually in digestive 
tract, sometimes in respiratory system or tissue as adults. 

Strongyloidea, p. 29. 
Buccal capsule absent or present as a much-reduced structure (Amidos- 
tomum); usually relatively slender and sometimes hair-like forms; always 
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imsdiecstive system o. ss NS Trichostrongyloidea, p. T. 


]t appears necessary to restrict the limits of the superfamily 
Strongyloidea to those of what has been the family Strongylidae 
and to create two new superfamilies from the old Strongyloidea as 
defined by Hall in assigning superfamily rank to this group. The 
lines of demarcation which previously existed, separating all forms 
with a distinct buccal capsule, as the Strongylidae, from all those 
without a distinct buccal capsule, the Trichostrongylidae and Meta- 
strongylidae, have been broken down by the formation of such new 
families as the Syngamidae, Diaphanocephalidae, etc. These latter 
have a bnecal capsule and should again be coordinated with the 
now restricted Strongylidae. In order to reestablish this grouping 
on the basis of the presence or absence of a buccal capsule, the 
present writer has restricted the superfamily Strongyloidea, here- 
tofore including all the bursate nematodes, to those families which 
possess a buccal capsule, and is creating the coordinate superfami- 
lies Trichostrongyloidea and Metastrongyloidea for those without 
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a buccal capsule, thereby maintaining these groups in their ancient 
status as on a par with the restricted Strongvloidea. This regroup- 
ing is necessary in order to keep a definite indication of relative 
importance. 


METASTRONGYLOIDEA, new superfamily 


Superfamily diagnosis —Strongylata (p. 5): Polymyarian. 
Usually in respiratory or circulatory tract. Bursa smaller than 
those of other Strongylata 1n comparison with size of worm, and 
with the dorsal ray often much wider than other rays, sometimes 
several times the size of other rays; in exceptional cases the bursa 
is lacking. Peculiar accessory structures, sometimes paired, occur 
in some species in place of the single unpaired gubernaculum of 
other Strongylata, and there are distinctive cutinized (or chitinized, 
in the usual terms) structures at the place where the telamon of 
other Strongylata occurs. 

Type famil y.—Metastrongylidae Leiper, 1908. 


Family METASTRONGYLIDAE Leiper, 1908 


Family diagnosis.—Metastrongyloidea (p. 7): Characters of the 
superfamily. 

Type genus.—Metastrongylus Molin, 1861. 

It has seemed advisable to create this new superfamily to balance 
tlie two others in the Strongylata and to maintain in existence groups 
of the same relative status, but as the members of this superfamily 
have no known interest in connection with nematode parasites of 
birds the group is not given further consideration here. 


TRICHOSTRONGYLOIDEA, new superfamily 


Superfamily diagnosis —Strongylata (p. 5): Meromyarian. 
Buccal capsule absent or in some bird nematodes, present but rudi- 
mentary. Relatively slender and sometimes hairlike forms. Bursa 
of typical form for the suborder, not reduced in relative size. 
Always in digestive system. 

Type family —Yrichostrongylidac Leiper, 1908. 





KEY TO FAMILIES OF THICIIOSTRONGYLOIDEA 


1. Body frequently spirally curled. Females with 1 ovary. 
Heligmosomidae, p. S. 


300dy not spirally curled. Females With 2 ovaries. -2c0oooooocscooosnzo.o. 2. 
2. A small buceal capsule present, or if rudimentary (absent?) the head has 4 
NA A Amidostomidae, p. 17. 


Hend simple; no buceal capsule and cephalic structures as above. 
Trichostrongylidae, p. S. 
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HELIGMOSOMIDAE, new family 


Family diagnosis.—Yrichostrongyloidea (p. 7): Body frequently 
coiled in a spiral, but not so rolled in some genera. The presence of 
1 ovary is characteristic of this group among the trichostrongyles. 

Type genus.—Heligmosomum Railliet and Henry, 1909. 


Subfamily HELIGMOSOMINAE Travassos, 1914c 


Subfamily diagnosis.—MHeligmosomidae (p. 8): Characters of the 
family. 

Type genus —Heligmosomum Railliet and Henry, 1909. 

As this family and subfamily are not yet represented among 
nematodes of birds they are not discussed further and the family 
is erected here only in order to maintain uniformity of rank in 
connection with other necessary changes. 


Family TRICHOSTRONGYLIDAE Leiper, 1912 


Family diagnosis.—Trichostrongyloidea (p. 7): Buccal capsule 
absent. Male with well-developed caudal bursa of typical form and 
size, and with 2 equal spicules, sometimes accompanied by a gorgeret 
or telamon. Eggs segmenting when deposited. Development direct 
and simple. Parasites of the digestive system. 

Type genus.—T richostrongylus Looss, 1905. 


Subfamily TricHosTRONGYLINAZ Leiper, 1908 


Subfamily diagnosis. —Trichostrongylidae (p. 8): Characters of 
the family. 

Type genus. —Trichostrongylus Looss, 1905. 

It will undoubtedly be necessary in the near future to break up 
the new superfamily Trichostrongyloidea into a number of families 
end to create new subfamilies, but in view of the meager representa- 
tion of trichostrongyles among birds no consideration has been 
given this matter in this paper other than proposing the family 
Heligmosomidae. 


KEY TO GENERA OF TRICHOSTRONGYLINAE 


1. Spieules typically trifurcated for two-thirds of their length; prebursal 
papillae present; gubernaeulum (or, more properly, telamon) typically 
with lateral processes tending to form a ring partially encircling the cloaca 
As ASC A Ornithostrongylus, p. 11. 

Spicules not trifurcated, but with twisted appearance due to ridges and with 
proximal end thickened at one side; prebursal papillae rudimentary or 
absent; wedge-shaped gubernaculum present...... Trichostrongylus, p. 9. 
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Genus TRICHOSTRONGYLUS Looss, 1905 


Generic  diagnosis.—Trichostrongylinae (p. 8): Small and 
‘slender worms. Head small, with 3 small lips and with nodular or 
punctiform papillae. Esophagus long. Cervical papillae lacking. 
Male with caudal bursa with large lateral lobes, without weli de- 
veloped median lobe, each lateral lobe with 6 supporting rays; the 
dorsal ray short and cleft at the end. Spicules short, spoon-shaped 
or spatula-shaped, with a twisted appearance due to the arrangement 
of some ridges on them; the proximal end of each spicule thickened 
by a disk-like process towards one side. Gubernaculun wedge- 
shaped. Prebursal papillae rudimentary or absent. Female with 
vulva in posterior half of body, sht-shaped or crescentic, surrounded 
by somewhat protruding chitinous lips. Uteri divergent; ovejectors 
well developed. Postanal portion of body relatively short, with a 
pair of small caudal papillae (7) near the tip. Eggs of moderate 
size, thin-shelled, segmenting when deposited. Parasitic in the 
duodenum, more rarely the stomach, of herbivores, rodents, man and 
birds, and in the ceca of birds. 

Type species —Trichostrongylus retortaeformis (Zeder, 1800) 
Looss, 1905. 


KEY TO SPECIES OF TRICHOSTRONGYLUS 


1. Dorsal ray of bursa unbroken until near tip where it divides into 4 short 
digitate processes; gubernaculum in profile the shape of a Turkish slipper ; 
vulva !5 of body length from tail end... Trichostrongylus pergracilis, p. 9. 

Dorsal ray split into 2 branches in the posterior third of its length, each 
branch being forked at tip; gubernaculum elongate lemon-shaped; vulva 
1/7 of body length from tail end... Trichostrongylus tenuis, p. 10. 


TRICHOSTRONGYLUS PERGRACILIS (Cobbold, 1873) Railliet and Henry, 1909 


Synonym.—Strongylus pergracilis Cobbold, 1873. 

fost.—Colinus virginianus and Lagopus scoticus. 

Location.—Ceca. 

Morphology —Trichostrongylus (p. 9): Body hair-like, attenu- 
ated anteriorly. Month with 3 minute lobes. Transverse striation 
distinct, especially in anterior portion of body where it gives the 
worm a serrate outline as viewed under the microscope. Longitu- 
dinal striations not seen. 

Male 6 to 8 mm. long. Bursa (figs. 2 and 3) with 2 lateral lobes 
and a small sharply pointed median lobe. "The latero-ventral ray 
curves anteriorly and the externo-lateral ray slightly posteriorly so 
that the tips of these 2 rays are separated by a considerably greater 
interval than that beween the tips of the 3 lateral rays. Externo- 
dorsal rays (504 in length) are longer than the dorsal ray (364 in 
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length). The dorsal ray split at its tip into 4 digitate processes, 
the 2 external ones being the most prominent. Spicules short, 
strongly chitinized, with thickened edges. crossing each other when 
extruded, according to Shipley, so that the right spicule projects to 
the left and vice versa. Gubernaculum in profile is the shape of a 
Turkish slipper. 

Female 8 to 10 mm. long. Tail rather sharply pointed at tip. 
Vulva (fig. 4) V5 to Y of body length from posterior end, the vulva 
a transverse slit with crenelated edges. Eggs 12 to Tõu long by 462 
wide, in the morula stage as passed by host. 

Life history.—According to Leiper, the embryo may develop and 
the eggs hatch in 36 to 48 hours after the eges leave the bird, or 
under unfavorable conditions in summer hatching may require a 
month. The young first-stage larva is 3604 long by 154 wide, and 
has an esophageal bulb and a cylindrical buccal capsule. In 4 or 5 
days it may molt to form a second-stage larva 4604 long, which 





Fics. 1—4.—1, TRICHOSTRONGYLUS TENUIS. MALE BURSA. X150. AFTER RAIL- 
LIET, 1893. 2, TRICHOSTRONGYLUS PERGRACILIS. BURSA} LATERAL VIEW. 
ORIGINAL. 3, SAME. DORSAL AND EXTERNO-DORSAL RAYS OF BURSA. ORIGINAL. 
4. SAME, TERMINAL GENITALIA OF FEMALE. AFTER SHIPLEY, 1209 


slowly loses its buccal capsule. Following the next molt the re- 
sultant third-stage larva retains its old cuticle as a sheath. This 
larva is very resistant and has the habit of ascending vegetation in 
the presence of moisture. When swallowed by a grouse the larva 
apparently undergoes two more molts and becomes an adult, ap- 
parently reaching the stage of egg production in as httle as 4 days. 

Distribution.—Europe and North America (United States 
(Georgia) ). 


TRICHOSTRONGYLUS TENUIS (Mehlis, 1846) Railliet and Henry, 1909 


Synonyms —Strongylus tenuis Mehlis, 1846 (in Creplin, 1846) ; 
Strongylus serratus Linstow, 1876. 

[Tosts—Anas boschas, A. boschas domesticus, Anser albifrons, A. 
anser, A. cinereus, A. cinereus domesticus, A. domesticus, A. ferus, 
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A. ferus domesticus, Gallus gallus, Otis tarda, Perdix cinerea, and 
Phasianus colehicus. 

Location.—Cecum and small intestine. 

Morphology.—Trichostrongylus (p. 9). Body hair-like, strongly 
attenuated anteriorly. Mouth surrounded by 5 small papillae. 
Cuticle longitudinally striated. 

Male 5 to 6.5 mm. long. Bursa (fig. 1) with 2 lateral lobes and a 
small median lobe which is divided into 2 lobules by a median 
depression on its margin. The ventro-ventral ray curves anteriorly 
and is widely separated from the latero-ventral ray. which runs 
parallel] with the lateral rays to form a group of 4 comparatively 
straight rays extending to the bursal margin; the externo-dorsal ray 
is short, being slightly shorter than dorsal ray, and nearer to the 
postero-lateral ray than to the dorsal ray; total length of dorsal ray 
454: it has a common stem which forms 2 branches in the posterior 
third of its length, each branch being forked at the tip. The two 
spicules are short (1125 long), twisted, and slightly dissimilar: there 
is an elongate lemon-shaped gubernaculum, 63, long. 

Female 1.3 to 1.8 mm. long. The tail terminates in a sharp cone. 
The vulva is near the posterior end, about 1 of the body length from 
the tip of the tail. The eggs are elliptical, 65 to Tóu long by 35 to 
42u wide, and segmenting when deposited. 

Life history —Development is doubtless direct, without inter- 
mediate host. The eggs pass in the droppings, develop, and hatch, 
the young worms reaching a stage where they will infect birds when 
swallowed by them. Experiments on mice have suggested that 
cutaneous infection may occur in the trichostrongyles. 

Distribution.—Europe (Germany, France, Russia), Asia (Russian 
Turkestan), and North America (collected and determined by Foster 
from 4. cinereus domesticus, Washington, D. C., in 1910, but not 
reported until the present time). 


Genus ORNITHOSTRONGYLUS Travassos, 1914b 


5Synonym.—Cephulostrongylus Irwin-Smith, 1920. 

Generic diagnosis —TYrichostrongylinae (p. 8): Slender worms, 
attenuated anteriorly. Head swollen or inflated. Chitinous lining 
of mouth aperture reduced. Esophagus of medium length. Male 
with trilobed caudal bursa; posterior lobe sometimes much reduced; 
dorsal ray typically bifurcated and each branch also bifurcated, and 
the internal of these resultant secondary branches usually bifid at 
the tip; ventral rays usually close together: externo-dorsal ray orig- 
inating from a common trunk with the dorsal. Prebursal papillae 
present. Spicules equal, typically trifurcated for two-thirds of their 
length distally. Telamon present in type species and one other; it is 


12 BULLETIN 140, UNITED STATES NATIONAL MUSEUM 


elongate, with 2 lateral processes partially inclosing the cloacal lumen 
and forming an incomplete ring through which the spicules pass. 
Female with vulva in posterior half of the body. Eggs usually seg- 
mented or embryonated in uterus. Parasitic in intestine or proven- 
triculus of birds. 

Type species. —Ornithostrongylus fariai Travassos, 19146. 

The pattern of the bursal rays is so divergent in the species included 
by Travassos in this genus as to raise a doubt as to whether all of 


these species are congeneric. 
KEY TO SPECIES OF ORNITHOSTRONGYLUS 


1. Males less than 5 mm. and females less than 6 mm. long. Spicules 140 to 
1504 long. Anus SOg and vulva 8004 from tip of tail. In ostrich. 
Ornithostrongylus douglasi, p. 14. 
Males more than 6 and females more than S mm. long..-.-.-.. ..--.--..-- z. 
. Males less than 7 mm. and females less than 9 mun. long. Spicules 1404 
long, with 2 spines at their anterior third. Eggs S0p long. In Otis tarda. 
Ornithostrongylus papillatus, p. 16. 
Males more than 8 mm. and females more than 16 mm. long. Spicules 150 to 
2Sbudongi Egssanot oven ondong Te- A O E 3 
. Spicules 2204 long. Eggs 304 by 214. In Europe. 
Ornithostrongylus hastatus, p. 17. 
Spicules less than 2004 or more than 2754 long. Eggs not less than TOs by 
38x. In Western Hemisphere amd Australians m e 22. II 4 
4. Male up to 12 mm. and female up to 24 mm. long. Anus 4004 from tip of 
tail. Spicules 150 to 1604 long. From pigeon; United States and 
AUS ce e E Ornithostrongylus quadriradiatus, p. 12. 
Male not over 10 and female not over 20 mm. long. Anus 250 to 2844 from 
tip of tail. Spicules 2854 long. From Leptotila rufaxilla; Brazil. 
Ornithostrongylus fariai, p. 13. 


to 


Co 


ORNITHOSTRONGYLUS QUADRIRADIATUS (Stevenson, 1904) Travassos, 1914 


Synonyms.—sStrongylus quadriradiatus Stevenson, 1904; Tricho- 
strongylus quadriradiatus (Stevenson, 1904) Shipley, 1909; Cepha- 
lostrongylus quadriradiatus (Stevenson, 1904) Irwin-Smith, 1920. 

Hosts —Columba livia domestica. 

Location.—Intestine. 

Morphology —Ornithostrongylus (p. 11) : Delicate, slender worms. 
The cuticle about the head is inflated to form a vesicular enlarge- 
ment. 'The mouth is simple, unarmed and without visible papillae. 
Cuticle longitudinally striated. Worm red when freshly collected, 
apparently from ingested blood in the intestine. Esophagus 450p 
long. 

Male 9 to 12 mm. long. The bursa (fig. 5) 1s bilobed, with no dis- 
tinct dorsal lobe. The ventro-ventral rays are close together and 
parallel, their tips curving anteriorly; the medio-lateral ray is com- 
paratively straight, the postero-lateral and dorso-lateral rays di- 
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verging from 1t and the divergence emphasized at the tips, which 
tend to reeurve; the externo-dorsal ray is shorter than any of the 
previous rays and 1s bent posteriorly near its middle; the dorsal ray 
is mueh shorter than the other rays, not extending half way to the 
bursal margin; it bifurcates near its tip to form 2 short branches 
which are deeply cleft, the internal branches of the eleft terminat- 
ing in 2 short tips, and has a stumpy process on each side near its 
base. The 2 spicules are 150 to 160x long, somewhat curved and each 
terminates in 2 pointed processes; the spicules are united by a mem- 
brane to form a protrusible tube. The telamon (fig. 6) is 65 to 70u 
long, attached to the dorsal wall of the cloaca and has 2 longitudinal 
processes extending backward and forward along the cloaca and 2 
lateral processes forming a partial ring through which the spieules 
protrude. 





FiGs. }-7.—ORNITHOSTRONGYLUS QUADRIRADIATUS. 5, MALE BURSA. 6, 


TELAMON. 7, TAIL OF FEMALE, ALL AFTER STFVENSON, 1904 


Female 18 to 24 mm. long. The vulva is 5 mm. from the end of 
the tail. The short vagina is followed by 2 powerful muscular ove- 
jectors. The tail (fig. 7) tapers to a narrow, blunt end, bearing a 
short spine. The anus is 140 from the end of the tail. Eggs 70 to 
(5p long by 38 to 404 wide, and apparently may be segmenting or 
contain embryos when deposited. In normal saline eggs may hatch 
in the uterus. . 

Larvae, first stage, 5004 long, with a blunt head, thick body and 
slender, pointed tail. 

Life history.—Unknown; probably simple and direct. 

Distribution.—United States and Australia. 


ORNITHOSTRONGYLUS FARIAI Travassos, 1914b 


Host.—Leptotila rufaxilla. 

Location.—Intestine. 

Morphology.—Ornithostrongylus (p. 11): Body red, with fine 
transverse and longitudinal striations. Head with a dilated cuticle 
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extending 78 to S5u from the end of body. Mouth with a slight dis- 
tinct chitinous armature. Excretory pore 2604 from head end. 
Esophagus short, 350 to 450p long, slightly dilated posteriorly. 

Male 9 to 10 mm. long by 1102 wide. Prebursal papillae quite dis- 
tinct. Bursa (fig. S) trilobed and large. Ventral rays close to- 
gether and directed anteriorly; externo-lateral ray remote from 
ventrals, but directed anteriorly; medio-lateral and postero-lateral 
rays directed posteriorly; externo-dorsal ray more slender than 
laterals but almost as long; dorsal ray orginates in a short common 
irunk with externo-dorsals, bifurcates distally for two-thirds its 
length. these primary branches in turn bifurcating, the resultant 
external secondary branehes being longer than the internal and 
recurved in such a manner that their tips are anterior to those of 
the internal secondary branches, which have bifid extremities; the 
primary branches have also a short external branch near the proximal 
extremity of each. Spicules equal, trifurcated distally, 2854 long. 
Telamon elongated, with a transverse process on each side directed 
ventrally in the lateral walls of the cloaca, the body of the telamon 
64 to Tlu long by 21u wide. 

Female 17 to 20 mm. long by 1504 wide. Vulva in the posterior 
half of the body; vagina short; ovejector slightly developed. Anus 
250 to 984p from tip to tail. Tail terminates in a very fine spine- 
like point 21 to 22y long. Eggs Tlp by 42u, segmenting in uterus. 

Life history —Unknown; probably simple and direct. 

Distribution.—South America (Brazil). 


ORNITHOSTRONGYLUS DOUGLASI (Cobbold, 1882, emend. Gedoelst, 1911) 
Travassos, 1920a 


Synonyms.—Strongylus douglassii Cobbold, 1882; Strongylus 
douglast (Cobbold, 1882, emend. Gedoelst, 1911) Gedoelst, 1911; 
Trichostrongylus douglasi (Cobbold, 1882, emend. Gedoelst, 1911) 
Theiler and Robertson, 1915. 

II ost.—Struthio camelus. 

Location.—Proventriculus. 

Morphology.—Ornithostrongylus (p. 11) : Body slender, tapering 
slightly and suddenly in the cervical region. Worms yellowish red 
by reflected light and rather colorless by transmitted light. Trans- 
verse striations especially evident in mid-body. Head 20 to 27u 
in diameter. Mouth with 3 small lips, each having a small pro- 
tuberance; the mouth aperture triradiate. Four submedian papillae 
and 2 lateral structures, either lateral papillae or amphids, in shallow 
erooves. Esophagus filariform, 480 to 5004 long. Excretory pore 
about 3004 behind head end. 

Male length averages 4.65 mm.; width about 93 to 95u. Posterior 
portion of body slightly twisted longitudinally and tail end slightly 
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curved. Bursa (fig. 9) with a large lateral lobe and a small dorsal 
lobe. The dorsal, lateral, and ventral ray systems originate in 3 
stems, one to each system.  Ventro-ventral ray slender and curved 
ventrally, diverging from latero-ventral; the latter thicker and 
closer to laterals. Postero-lateral ray thin and bent dorsally; medio- 
lateral and externo-lateral rays thicker and bent ventrally. Main 
stem of dorsal ray branches, each main branch in turn bifurcating 
near its base to form secondary branches, and the internal secondary 
branches bifurcating near their tips; externo-dorsal ray short. ex- 
tending only halfway to bursa margin. Prebursal papillae, slender, 





0.1 MIT 





FiGs. $—10.—8. ORNITHOSTRONGYLUS FARIAI MALE BURSA. AFTER TRAVASSOS, 1021. 9, 
ORNITHOSTRONGYLUS DOUGLASI. MALE BURSA. 10, SAME. TAIL OF FEMALE. Nos. 9-10 
AFTER THEILER AND ROBERTSON, 1915 


easily overlooked. Spicules 140 to 158, long, dark brown, the proxi- 
mal ends knob-like, the body longitudinally grooved and with a 
convexly curved ridge on one side of the groove, and the distal end 
terminating in a spine, a second spine originating in the posterior 
third of the spicule. The telamon is lancet-shaped in outline, but 
curved about the cloaca, with a short blunt spine directed backwards, 
and 1s light brown. 

Female length averages 5.63 mm.; width about 105 to 1094. Body 
terminates in a blunt point 804 long, its tip slightly curved (fig. 10). 
Vulva a transverse or oblique slit about 8004 from the tip of the tail. 
A short vagina leads to the muscular ovejector, which is about 


3612—27 3 
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3001 long. Posterior uterus smaller than anterior. Eggs 59 to 74p 
by 36 to 44y. 

Life history —Eggs segmenting in ovejectors; in morula stage in 
fresh feces. Under favorable conditions eggs hatch in 59 to 98 hours. 
First-stage larva 240 to 750u long by 18 to 28u4 wide; rhabditiform 
and with a tapering tail continued 1n a thin cylindrical appendage 
bearing a small knob at its tip. Molting under favorable conditions 
occurs in 50 hours; the second-stage larva 600 to 9004 long, with a 
tail longer and finer than in preceding and with rounded tip. Molt- 
ing under favorable conditions occurs in 60 hours; the third-stage 
larva is ensheathed at first and has a small spined knob on the end 
of the tail; with the old cuticle the larva averages 745p long and 
without it 5304 long. Molting occurs in the host in 4 to 5 days; the 
fourth-stage larva gradually developing to an adult under its cuticle, 
with evident sex differences in the larvae. Molting to adults occurs 
in about 3 weeks. Eggs are present in the ovejectors in 33 days. 
This life history was ascertained by Theiler and Robertson. 

Distribution.—South Africa. 


ORNITHOSTRONGYLUS PAPILLATUS (Linstow, 1882) Travassos, 1920a 


Synonym.—Strongylus papillatus Linstow, 1882. 

Host.—Otis tarda. 

Location.—Intestine. 

Morphology —Ornithostrongylus (p. 11): Small and delicate 
forms, transversely striated, especially at cephalic extremity. Cervi- 
cal papillae present a short distance from the head end and very 
small. 

Male 6.7 mm. long by 72 wide, attenuating anteriorly. Esophagus 
1/9 of body length or 740p long. Spicules 140g long, thick and with 
2 spines in the anterior third. Telamon fusiform, 724 long. Bursa 
(fig. 11) with 2 large lateral lobes and a small median lobe. Lateral 
rays and latero-ventral ray form a symmetrical group apart from 
the ventro-ventral and the externo-dorsal; the extremities of the rays 
are curved. Two dorsal rays originate with their respective externo- 
dorsal and converge to meet and fuse at their tips where they form 
a bifid termination; previous to the fusion they each give off an 
external branch. Prebursal papillae present. (1f the structure of 
this dorsal ray is correctly described and figured, it raises a doubt as 
to whether this species should be included in Ornithostrongylus.) 

Female 8.4 mm. long by 84% wide. Esophagus 1/11 of body length 
or (604 long. Vulva in posterior body, dividing body in ratio of 
41:7, or about 1.45 mm. from tail end. Eggs colorless, 80u by 36z. 

Life history. Unknown; probably simple and direct. 

Distribution.—Europe. 


NEMATODE PARASITES OF BIRDS 17 
ORNITHOSTRONGYLUS HASTATUS (Linstow, 1905) Travassos, 1920a 


Synonym.—Strongylus hastatus Linstow, 1905. 

Hosts.—Lyrurus tetriæ (Tetrao tetris). 

Location.—Intestine. 

Morphology. — Ornithostrongylus (p. 11): Cuticle transversely 
striate and with a lateral cephalic ala originating 230p from the head 
end. Head with 6 rounded papillae. Buccal aperture leads into a 
vestibule with parallel walls and T84 deep. Esophagus 5/32 of body 
length or about 100 to 3004 long. Exeretory pore at level of posterior 
third of esophagus. 

Male 8.7 mm. long by 1904 wide. Bursa (fig. 12) with 3 lobes, the 
dorsal small but sharply defined. Ventral rays close together and 
parallel; the postero-lateral set off from the medio-lateral and ex- 
terno-lateral, which are close together and parallel; the externo- 





FiGs. 11—12.—11, ORNITHOSTRONGYLUS PAPILLATUS. MALE BURSA, AFTER LINSTOW, 
1582, 12, ORNITHOSTRONGYLUS HASTATUS. MALE BURSA. AFTER LINSTOW, 1905 
dorsal close to and parallel to the externo-lateral most of its length, 
but diverging distally ; the dorsal with a long stem bifurcating near 
its tip and with 2 small external branches near the bifurcation and 
extending to incisions in the dorsal lobe. Spicules 2204 long, each 
terminating in a lancetlike prolongation which is enlarged in its 

median portion. 
Female 21.5 mm. long by 5304 wide. Vulva near the posterior 
extremity. Eggs thick-shelled, 304 by 214 in diameter. 
Life history —Unknown; probably simple and direct. 
Distribution.—Yurope. 


Family AMIDOSTOMIDAE Baylis and Daubney, 1926 


Family diagnosis. — Vrichostrongyloidea (p. 7): Forms with a 
reduced buceal capsule present; in forms with the capsule much re- 
duced or, according to Skrjabin, absent, the head has 4 papillae or 
papilliform lips and 2 epaulets. 

Type genus.—Amidostomum Raillict and Henry, 1909. 
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Subfamily AMIDOSTOMINAE Travassos, 1920b 


Subfamily diagnosis —Amidostomidae (p. 17) : Characters of the 
family. 

Type genus. —Amidostomum Kailliet and Henry, 1909. 

Although this family and its subfamily are a little difficult to 
characterize, it appears desirable to have these groups to cover the 
included genera, Amidostomum and E pomidiostomum. These genera 
appear to be closely related in their general characteristics and in 
their locations in bird hosts. The presence of a reduced buccal cap- 
sule in a bursate nematode which has affinities in other respects with 
the trichostrongyles suggests that Amidostomum is a transitional 
form between the trichostrongyles and the group of strongyles with 
a buccal capsule, a group here regarded as the Strongyloidea. Æpo- 
midiostomum has a buccal capsule, according to Seurat, but accord- 
ing to Skrjabin, it does not have a buccal capsule; its affinities ap- 
pear to be with Amidostomum in any case. ‘The combination of a 
buccal capsule and trichostrongyle affinities has caused a diversity 
of opinion among helminthologists as to the group to which such 
worms should be referred, Travassos referring them to the Strong- 
ylidae and Skrjabin and Seurat to the Trichostrongylidae. While 
the decision as to the closest affinities of transitional forms does not 
appear to be very important, some decision must be made and the 
present writer 1s inclined to concur with Skrjabin and Seurat in re- 
ferring them to the trichostrongyles. In passing it may be noted 
that the cuticular cephalic structures of amidostomes are very simi- 
lar to those of the spirurids in birds, and that another spirurid, lack- 
ing a strongyle bursa, as for instance, /'ictularia, has a buccal 
capsule. 


KEY TO GENERA OF AMIDOSTOMINAE 


1. Mouth followed by a globular depressed buccal capsule provided with pointed 
teeth at its base. Head without 4 outwardly directed papillae and 2 pos- 
teriorly directed epaulets. Spicules divided into 2 branches. Gorgeret 
or telamon presenten. o c ML M Amidostomum, p. 19. 

Mouth with a much reduced buecal eapsule (Seurat) or without buccal cap- 
sule (Skrjabin). Head with 4 outwardly directed papillae and 2 pos- 
teriorly directed epaulets. Spicules divided iuto 3 branches. Gorgeret or 
telamon absent ane O Epomidiostomum, p. 26. 


Since the above key was written, Doulenger (1996) has made a 
new genus, Pseudamidostomum, which probably should be included 
in this subfamily; however, since the male 1s unknown, only a tem- 
porary assignment can be made. This genus (see Addenda, p. 383) 
differs from Amidostomum in having no teeth at the base of the 
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buccal capsule and from Epomidiostomum in having no posteriorly 
directed epaulets. 


Genus AMIDOSTOMUM Raillet and Henry, 1909 


Generic diagnosis.—Amidostominae (p. 18): Worms of general 
trichostrongyle conformation and affinities, but with a buccal cap- 


sule provided with 1 or 3 pointed teeth at its base; the buccal cap- 
sule is comparatively wide and thick-walled. The esophagus has 3 
chitinous axial lamellae along its entire length or except for a 
terminal unarmed region, the bulb. Tail of female elongated and 
digitiform, with lateral caudal pores about the middle of its length. 
Tail of male with bursa having 2 large lateral lobes; a median lobe 
distinctly or indistinctly defined. Dorsal ray bifurcates to form 
2 branches, each of which ends in a bifurcation with the tips approxi- 
mately on the border of the dorsal lobe. Externo-dorsal ray origi- 
nates in some cases (A. chevreuxi) at the base of the dorsal ray in 
a common stem, but in other cases (A. raillieti) it originates in a 
mass from which all the rays except the dorsal take origin. There 
is a shortening of the externo-dorsal and the externo-lateral evi- 
denced by a failure to closely approach the bursal margin 1n any 
case and to be greatly reduced in extreme cases, which may be re- 
garded as a feature of distinctive generic value. The medio-lateral 
and postero-lateral rays are contiguous proximally, but divergent 
distally. The ventro-ventral and latero-ventral rays are widely di- 
vergent, the latter more closely associated with the shortened ex- 
terno-lateral ray than with the ventro-ventral. A pair of volumi- 
nous almost contiguous papillae occur on the posterior lip of the 
cloaca. Prebursal papillae present. Spicules equal, each divided 
into 2 separated prolongations posteriorly along most of their length. 
A straight gorgeret or telamon present. Vulva a transverse slit, 
posterior to the middle of the body. Ovejectors divergent and op- 
posed; uteri opposed ; ovaries parallel, very long, extending towards 
the anterior end of body. 

Type species —Amidostomum anseris (Zeder, 1800) Railliet and 
Henry, 1909. 

At the time this genus was proposed by Railliet and Henry, they 
designated sl. anseris (Zeder) as type. Subsequently Seurat has 
designated Strongylus nodulosus Rudolphi as type, stating that Zeder 
confused worms belonging in 2 genera (Amidostomum and Epomi- 
diostomum) in his Strongylus anseris. Under the zoological code, 
Amidostomum is fixed by its type and must stand or fall with it; a 
new type can not be designated for the reason given by Seurat. The 
proper procedure appears to be to restrict S. anseris to one of 
Zeder's species. 
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KEY TO SPECIES OF AMIDOSTOMUM 


1. Female 16.5 nun. long; buccal capsule apparently with only 1 large tooth; 
vulva not deseribed as prominent; male unknown; imperfectly described 
species from Oidemia nigra in Europe------ Amidostomum monodon, p. 26. 

Female not over 13 mm. long, or, if longer, then with a buccal capsule having 
3 teeth, or vulva with prominent anterior lip (A. acutum)-—---------—- a: 

. Males 11.25 to 13.5 mm. long; females 13.5 to 15.75 mm. long; vulva 14 of 
body length from end of tail; imperfectly kuown. 

Amidostomum acutum, p. 24. 

Males less than 9 mm. long, or (A. anseris) 10 to 17.1 mm. long--—-----—- de 
3. Spicules 1204 long; 1 tooth in buccal capsule; externo-dorsal ray originates 
inscommon- with dorsal ray... -———— > Amidostomum chevreuxi, p. 22. 
Spicules over 1504 long; 3 teeth in buccal capsule and externo-dorsal ray 
originates in common with other rays, not with dorsal, where known 
(unknown. for"A. fulicac) 2n t-I — eee 4. 

4. Males 10 to 17 mm. long; females 12 to 23.7 mm, long; spicules 200 to 3004 

long; female tail 4374 long; buccal capsule with 3 teeth and 6 paired 


to 


JO in i c M Amidostomum anseris, p. 20. 
Males less than 9 mm. long; females up to 14.5 mm. long; spicules not over 
204u long; paired ridges not reported for buccal capsule--------------- 2. 

5. Spicules 1754 long; telamon 704 long__________ Amidostomum fulicae, p. 25. 
Spicules 1664 or 204u long; telamon 90 to 1004 long--------------------—- 6. 

6. Spicules 1664 long; telamon 90u long; buccal capsule 27.54 wide in male, with 
T large amde2 very small teeth... eee Amidostomum henryi, p. 22. 
Spicules 2044 long; telamon 1004 long; buccal capsule 154 wide in male, 
With Plate and 2 small tetra Amidostomum raillieti, p. 24. 


AMIDOSTOMUM ANSERIS (Zeder, 1860) Railliet and Henry, 1909 


Synonyms.—Ascaris mucronata Froelich, 1791, not Schrank, 1780; 
Strongylus anseris Zeder, 1800 in part; Strongylus nodulosus Ru- 
dolphi, 1803; Strongylus nodularis Rudolphi, 1809; Trichostrongylus 
nodularis (Rudolphi, 1809) Shipley, 1909; .Amidostomum nodu- 
losum (Rudolphi, 1803) Seurat, 1918. 

Hosts.—Anas querquedula, Anser acuta, Anser albifrons, Anser 
anser, A. anser domestica, A. cinereus, A. clangula, A. crecca, A. 
fabalis, A. fuligula, A. fusca, A. leucops, A. marila, A. mollissima, 
A. nigra, A. penelope, A. segetum, Chloephaga poliocephala, Fulica 
atra, Fuligula cristata, F. marila, Gallinula chloropus, IN yroca clan- 
gula, N. fuliqula, N. marila, and Somateria dresseri. 

Location.—In or under the mucosa of the gizzard, proventriculus, 
the connection between these two, the esophagus, and, according to 
Skrjabin, the duodenum. 

Morphology —Amidostomum (p. 19): Slender reddish worms. 
Cuticle transversely striated, with a longitudinal pseudo-striation 
due to the museulature. Head end (fig. 13) slightly enlarged and 
bearing 2 pairs of large submedian papillae. Month aperture oval. 
The short wide buccal capsule has 3 pointed teeth at its base and 
has 6 ridges grouped in pairs. Esophagus has 3 chitinous ridges 
along its entire length. 
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Male 10 to 17 mm. long by 250 to 3504 wide. Bursa (fig. 14) with 
2 large lateral lobes and a small median lobe. X pair of large con- 
tiguous papillae on the posterior lip of the cloacal aperture. Ventro- 
ventral ray small, its tip ending at an incision in the bursal margin. 
Latero-ventral ray longer, enlarged proximally, its tip ending at an 
incision in the bursal margin.  Externo-lateral ray short, the tip not 
near the bursal margin. Medio-lateral ray long, extending almost 
to bursal margin. Externo-dorsal ray long and thick. originating 
near the base of the common stem from which all rays in the lateral 
lobes arise, and not extending to near the bursal margin. Dorsal ray 
short, bifurcating posteriorly and the bifureations forked and ter- 
minating in 2 tips; this ray alone has an independent origin. The 





Fics. 15-16.—13, AMIDOSTOMUM ANSERIS. ANTERIOR END. 1d, SAME. MALE 
. BURSA. NOS. 13-14 AFTER RAILLIET, 1893. 15, AMIDOSTOMUM RAILLIETI, AN- 
TERIOR END. 16, SAME, BURSA OF MALE. NOS, 15—16 AFTER SKRJABIN, 1916 


maroon-colored spicules are 2004 long (Skrjabin says 280 to 3004) 
and slender and are cleft near their middle; the internal branch ends 
in a spatulate tip; the gubernaculum is slender and 95g long. 

Female 19 to 24 mm. long. The body is slender anteriorly, widens 
at the vulva to 300 or 4004, and thins abruptly behind the anus; the 
tail is long and straight and bluntly pointed. ‘The vulva is a trans- 
verse slit, 1604 long, % of the body length from the tip of the tail, 
and is sometimes covered with a projecting appendix. The eggs are 
thin-shelled, 854 long by 504 wide, or, according to Skrjabin, 110p 
long by 824 wide, (or 1004 by 662 in American material) and con- 
tain an embryo when deposited. 

Life history.—Unknown ; probably simple and direct. 

Distribution.—YTurope, Asia, Africa (Algeria) and North America 


(United States). 
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AMIDOSTOMUM HENRYI Skrjabin, 1915 


H ost.—V anellus cristatus. 

Location.—Gizzard. 

Morphology.—Amidostomum (p. 19): Buccal capsule (fig. 17) 
very small, 15 to 18.54 wide, with 1 large tooth and 2 very small, 
scarcely perceptible, teeth. 

Male 8 mm. long by 130 to 1504 wide. Buccal capsule 154 
wide. Dorsal ray (fig. 18) has an origin separate from all other rays, 
including the externo-dorsal ray, all these having origin in a large 
common stem; the dorsal ray is the only one supporting the small 
but distinct dorsal lobe. The externo-dorsal ray and postero-lateral 
ray are short; all other rays in the lateral lobes extend to the bursal 
margin. Spicules 1664 long, irregular in shape and each cleft dis- 


IS 





Fics. 17-19.—17, AMIDOSTOMUM HENRYI. ANTERIOR END. 18, SAME. MALE 
BURSA, 19, SAME. TAIL OF FEMALE. ALL AFTER SKRJABIN, 1916 
tally along almost half its length, judging from Skrjabin’s figure. 
Telamon (gorgeret) slender, 90u long. 

Female 14.5 mm. long by 180 to 1874 wide. Tail (fig. 19) elon- 
gate conical, and, in Skrjabin's figure, slightly curved. Esophagus 
8504 long. Buccal capsule 18.54 wide. Vulva 2.72 mm. from 
tail end. Eggs oval, 92.5 to 103.64 by 70 to 80u, arranged as a 
rule perpendicular to the long axis of the body. 

Life history —Unknown; probably simple and direct. 

Distribution.—Asia (Russian Turkestan). 


AMIDOSTOMUM CHEVREUXI Seurat, 1918d 


Synonym.—Amidostomum skrjabini Boulenger, 1926 (see Ad- 
denda, p. 383). 

Host—Himantopus himantopus and (A. skrjabint) Anser albi- 
frons. 

Location.—Gizzard, under corneus lining. 
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Morphology —Amidostomum (p. 19): Body slender, faintly red 
with transverse striations. No lateral alae; postcervieal papillae 
very small, subsymmetrical; excretory pore ventral, between nerve 
ring and postcervical papillae. Buccal cavity (fig. 20) 7 to 8u 
deep and 104 wide, with very thick walls, and with a large tri- 
angular dorsal tooth having a wide base and a sharp tip which turns 
dorsad. There are 4 small sessile cephalic papillae. No pharynx. 
The cylindrical esophagus is armed with 3 axial triturating lamellae 
and is in relation posteriorly with an unarmed bulb of the same 
width, not differentiated externally, which is without masticatory ap- 
paratus. Nerve ring at middle of esophagus. 

‘Male 7.25 to 8 mm. long by 80px wide, and terminating in an un- 
cinate tail concave ventrally. Esophagus and bulb 63654 long. 





Fics, 20-23.—20, AMIDOSTOMUM CHEVKgUXI. ANTERIOR END. a, DORSAL VIEW; b, 
LATERAL VIEW. 21, SAME. MALE BURSA. 22, SAME. OUTLINE OF BURSA; LATERAL 
VIEW. Nos. 20-22 AFTER SEURAT, 1918. 23, AMIDOSTOMUM MONODON. ANTERIOR 
END. AFTER LINSTOW, 1882 


Bursa (figs. 21 and 22) with 2 large lateral lobes, 1054 long, with 
their free borders folded towards the ventral surface, and with a dor- 
sal lobe which is not distinctly delimited. The externo-dorsal ray 
originates from the dorsal stem, but its relations otherwise are with 
the lateral lobes and the rays other than the dorsal; it is short, as is 
the externo-lateral ray ; all other rays extend to tlie bursa margin ex- 
cept the latero-ventral which extends almost to the bursa margin. 
A pair of large sessile papillae, contiguous or almost so, on the poste- 
rior margin of the cloacal aperture. Prebursal papillae subsymunet- 
rical and briefly pedunculated. Spicules 120p long, each cleft dis- 
tally for half its length into 2 unequal branches. Telamon (gor- 
geret) straight, falciform, 604 long. 

Female 19.8 mm. long by 1204 wide, terminating in an elon- 
gate digitiform tail 2654 long. Nerve ring 3/7 of esophagus 
length from head. Esophagus and bulb 840p long. Vulva a trans- 
verse slit, 904 long, slightly salient, in the posterior fourth of the 

23612-—21— —4 
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body and 2.835 mm. from anus. Ovejector branches divergent; vesti- 
bule 5104 long and containing only 3 eggs; trompe or varnish 
«land (Seurat's * trompe ” or “glande vernissante " might be termed 
in English the glandular ovejector, making the parts of the ovejector 
or the vestibule, glandular ovejector and muscular ovejector) 40y 
long; sphincter 1054 long. Uteri opposed; ovavies parallel. Eggs 
SOp by 45p, thick-shelled, and in blastula stage as oviposted. 

Life history —Unknown; probably simple and direct. 

Distribution.—Africa. (Bone). 


AMIDOSTOMUM RAILLIETI Skrjabin, 1915 


Host.—PFulica atra and Fulica, species. 

Location.—Cecum and “stomach ” wall. 

Morphology —Amidostomum (p. 19): White, cylindrical worms, 
slightly attenuated anteriorly. Buccal capsule (fig. 15) with 1 large 
tooth and 2 very small teeth disposed laterally. 

Male 5.5 to 7.9 mm. long by 200 to 2554 wide. Buccal capsule 21.5, 
wide. Bursa (fig. 16) with 2 large lateral lobes and a small but dis- 
tinct dorsal lobe. Externo-dorsal ray originates in common with all 
of the rays except the dorsal and is very short; the postero-lateral 1s 
also very short. All rays except the dorsal are confined to the lateral 
lobes and all except the postero-lateral and the externo-dorsal extend 
to the bursa margin. Dorsal ray bifurcating near distal end, each 
branch again dividing unequally. Prebursal papillae present; geni- 
tal cone with a pair of large papillae. Spicules 204, long, irregular 
in shape and each cleft distally along most of its length. Telamon 
slender, 100y long. 

Female 6.8 to 9.3 mm. long. Anus 110 to 1454 from posterior end 
of body, the tail thus being considerably shorter than that of the 
type-species. Vulva 1.3 to 1.8 mm. from tail end. Combined length 
of ovejectors (including sphincters) 270 to 2904. Eggs 90 to 105p 
by 50 to 6p. 

Life history.—Unknown ; probably simple and direct. 

Distribution.—Asia (Russian Turkestan) and Egypt. 


AMIDOSTOMUM ACUTUM (Lundahl, 1848) Seurat, 1918d 


Synonym.—Strongylus acutus Lundahl, 1848. 

H osts.—Anmas crecca, Oidemia fusca (Anas fusca, Fuligula fusca), 
Oidemia nigra (Anas nigra, Fuligula nigra), Somateria mollissima 
(Anas mollissima, Fuligula mollissima), Nyroca fuligula (Anas 
fuligula) and Puligula cristata. 

Location.—Gizzard. 

Morphology —Amidostomum (p. 19): Mouth aperture simple and 
spherical. Body red, of rather uniform diameter except for an at- 
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tenuation anteriorly. Esophagus 1.125 to 1.2375 mm. long, widening 
posteriorly and joining a much narrower intestine. 

Male 10 to 14 mm. long by 2254 wide. Lateral lobes of bursa 
large. Ray structures uneertain. Lundahl says the anterior are 
small and directed anteriorly and Linstow says the anterior rays are 
doubled; one may assume from Lundahl that he refers to an anterior 
rav on each side, the ventro-ventral, and this interpretation would 
aceord with the generic pattern, as this ray is set off from the sue- 
ceeding rays in other species of the genus. Linstow's statement 
would give the impression that the 2 ventral rays on each side were 
close together and parallel. a thing whieh would not accord with the 
assignment of this species to the genus .Imidostomum. Lundahl 
states that the 4 middle rays extend to the margin of the bursa; in 
other species the distinct shortening of the externo-lateral ray, which 
does not extend to the bursa margin, 1s rather distinctive: Linstow 
states that the median rays have a common broad stem, and in most 
species, except for A. chevreuxi, all rays except the dorsal ray have 
such an origin where this point is covered or illustrated. Linstow 
states that the posterior rays are doubled; Lundahl that the posterior 
ray is straight and thick ; one may assume that there is a dorsal ray 
associated with small dorsal lobe 1f the species belongs in this genus, 
but the exact facts do not appear to be covered in the literature. 
Spicules and telamon (gorgeret) not described. 

Female 14 to 17 mm. long. Tail elongate and pointed, directed 
posteriorly and then outwards (dorsally?). Vulva 1% of body length 
from tail end, strongly defined and limited anteriorly by a prominent 
np. 

Life history.—Unknown: probably simple and direct. 

Distribution —Europe (Sweden). 


AMIDOSTOMUM FULICAE (Rudolphi, 1819) Seurat, 1918e 


Synonyms.—Spiroptera fulicae Rudolphi, 1819. 

Host.—Fulica atra. 

Morphology.—A midostomum (p. 19) : Characters of the genus. 

Male 8.58 mm. long by 1554 wide. Tail 1004 long. Buccal cavity 
l6& wide. Esophagus 8844 long. Spicules 1754 long. Telamon 
(gorgeret) TO, long. 

Female 9 mm. long by 1754 wide. Buccal cavity 14& wide. Esoph- 
agus 972 long. Vulva 1.56 mm. from end of tail. Eggs 1054 by 
dg. 

This description is taken from Seurat's table without critical con- 
sideration of the works of Creplin, Stossich, and Mueller, on which 
Seurat bases it. Little information is available from Rudolphi or 
Dujardin. 
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AMIDOSTOMUM MONODON (Linstow, 1882) Skrjabin, 1915 


Synonyms.—Strongylus monodon  Linstow, 1882; Sclerostoma 
monodon (Linstow, 1882) Stossich, 1889. 

Host.—Oidemia nigra. 

Location.—Gizzard. 

Morphology —Amidostomum (p. 19): Mouth cavity (fig. 23) 
armed with a large triangular tooth. Wall of cavity without sup- 
porüng ribs. à 

Male unknown. 

Female 16.5 mm. long by 1404 wide, the ratio of width to length 
being 1:116. Esophagus 1/23, tail 1/55 of total body length, the 
tail conical and rounded. Vulva at posterior fifth of body, dividing 
body length in ratio of 17:4. Eggs 924 long by 62 wide. 

Life history.— Unknown; probably simple and direct. 

Distribution.—Europe. 


Genus EPOMIDIOSTOMUM Skrjabin, 1916 


Generic diagnosis.—Amidostominae (p. 18): Meromyarian. Body 
filiform, the anterior extremity attenuate. Cuticle thick and trans- 
versely striated. Postcervical papillae present, but not prominent. 
Head distinct, bearing on its dorsal and ventral surface a pair of 
nodules (also referred to as lips or papillae) which are directed 
posteriorly and are either uncinate or obtuse at their free extremity. 
According to Seurat the head bears a pair of lateral papillae on each 
side. Cephalic cuticle ornamented with a pair of epaulets or fes- 
toons, which, according to Skrjabin, have zig-zag incisions in their 
posterior portion. Buccal capsule lacking, according to Skrjabin, or 
short and reduced, according to Seurat. Esophagus with 3 chitinous 
axial lamellae. Male with uncinate tail, concave ventrally, with a 
bursa which, according to Skrjabin, is delicate or, according to 
Seurat, has thick lateral lobes marked with a strong reticulate stria- 
tion and folded over each other ventrally. The ventro-ventral and 
latero-ventral rays are in relation with each other as opposed to the 
other bursal rays; Seurat says they are parallel, but Skrjabin says they 
are separated and figures them as slightly divergent. According to 
Seurat, the postero-lateral and medio-lateral rays are slender, contig- 
uous, and elongate, and the externo-lateral ray is short; according to 
Skrjabin, the externo-lateral ray is related to the 2 other lateral rays, 
which are so united as to leave only ashght cleft between them ; Skrja- 
bin’s figure indicates that the lateral rays have a common stem which 
divides to form the externo-lateral ray and the common stem of the 
2 other laterals, and that this latter common stem divides a half to 
two-thirds of its length from its base to form these 2 rays. The 
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externo-dorsal ray is short and massive, originates directly at the 
tip of the tail, and does not reach the bursal margin. The dorsal 
ray, in the type-species, divides dichotomously distally to form 4 
small tips and is the only ray in relation with the small dorsal 
lobe of the bursa. There are 2 voluminous sessile papillae, contigu- 
ous or almost so, on the posterior lip of the cloaca. A pair of briefly 
pedunculated prebursal papillae present. Spicules equal and short, 
each dividing distally, in the type-species, to form 1 dorsal and 2 
latero-ventral branches. No telamon (or gorgeret) present. Female 
with vulva posterior to middle of body. Branches of ovejector 
divergent or parallel. Uteri opposed. Eggs segmenting when 
deposited. Parasitic in corneus tunic of gizzard in palmipeds. 

Type species. —Epomidiostomum uncinatum (Lundahl, 1848) 
Seurat, 1918 (=Æ. anatinum Skrjabin, 1916). 


KEY TO SPECIES OF EPOMIDIOSTOMUM 


1. Males 6.03 to 7.13 mm. long; females 10 to 11.5 mm. long. Spicules 120 to 


SAO eee E A Epomidiostomum uncinatum, p. 27. 
Males $.S mm., or more, in length; females 13 mm., or more, in length. 
vulc eR lont -E econo alas 2. 


2. Spicules dividing distally into 2 branehes. 
Epomidiostomum querquetulae (Addenda, p. 384). 


Spicules dividing distally into 8 branches___........._......_._..-.-__-_- 3. 

3. ES in addition to lateral festoons, has § processes (4 lateral papillae and 
4 (2 dorsal, 2 ventral) posteriorly directed hooklike structures). 

Epomidiostomum orispinum, p. 28. 

Head, in addition to lateral festoons, has total of 12 sharply pointed processes 

(4 anteriorly directed at mouth opening; external to these, 4 horizontally 

directed; and posterior to these, 4 (2 dorsal, 2 ventral) anteriorly di- 

TECLEA) e——— Eos s sl Epomidiostomum skrjabini (Addenda, p. 384). 


EPOMIDIOSTOMUM UNCINATUM (Lundahl, 1848) Seurat, 1918e 


Synonyms.—Strongylus uncinatus Lundahl, 1848; Epomidiosto- 
mum anatinum Skrjabin, 1916. 

fosts—Anas acuta, A. nigra, A. penelope, A. boschas domestica, 
Anser albifrons, Fuligula nigra, Mareca penelope. 

Location.—Under the cuticular layer of the gizzard. 


Morpholoyy —Epomidiostomum (p. 26): Slender worms, with 
very narrow head ends. No buccal capsule; mouth with papillae 


(lips?) directed outward. Cuticle of head end (fig. 94) with 2 
epaulette-like ornaments, each terminating posteriorly in a free 
border with 3 tooth-like structures. 

Male 6.3 to 7.13 mm. long by 1504 wide, yellowish. Cuticle trans- 
versely striated. Esophagus cylindrical, $004 long. Bursa (fig. 25) 
with 2 large lateral lobes and a small dorsal lobe. Ventral rays 
divergent; externo-lateral ray divergent from the latero-ventral ray 
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and almost parallel to the main trunk which bifureates to form the 
medio-lateral and postero-lateral rays; the externo-dorsal rays arise 
at the base of the dorsal ray and are short, with a swelling project- 
ing near their union with the dorsal ray; the dorsal ray bifurcates, 
each branch in turn apparently bifurcating at its tip. There are a 
pair of large caudal papillae near the base of the dorsal ray. “Two 
equal spicules, brown, 120 to 130, long, divide to form 3 terminations 
posteriorly. No gubernaculum. 

Female 10 to 11.5 mm. long by 2504 wide. Tail (fig. 26) forms a 
conical appendix 140 to 1704 long, with a button at its apex. The 
vagina is a transverse cleft, 1104 long, situated 2.2 mm. from the tip 
of the tail. Eggs elliptical, 74 to 80u long by 48 to 50u wide. 

Life history.— Unknown. 





Fics. 24-27.—24, EPOMIDIOSTOMUM UNCINATUM. ANTERIOR END. 25, SAME. MALE 
BURSA. 26, SAME. FEMALE TAIL, Nos, 24-26 AFTER SKRJABIN, 1916, 27, Ero- 
MIDIOSTOMUM ORISPINUM. MALE BURSA, AFTER Mouin, 1861 

Distribution. —Europe (Sweden), Central Asia (Province of Syr- 

Daria), and Africa (Algeria (Ain-Mokra)). 


EPOMIDIOSTOMUM ORISPINUM (Molin, 1861) Seurat, 1918 


Synonyms —Strongylus anseris Zeder, 1800, in part; Stronigylus 
orispinus Molin, 1861. 

Hosts.—Anas albifrons, A. anser domestica, A. anser fera, A. 
clangula, A. crecca, A. fuligula, A. fusca, A. leucops, A. mollissima, 
A. nigra, A. penelope, A. segetum, Anser anser, Fulica atra. 

Location.—Under the mucosa of the esophagus and proventriculus. 

Morphology.—Epomidiostomum (p. 26): Body robust, slender in 
head region, transversely striated. Head distinct, with a pair of 
large sessile lateral papillae and festoons on each side, and with 2 
dorsal and 2 ventral hook-like nodules (lips or papillae), directed 
posteriorly. 
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Male 10.8 mm. long by 2104 wide. Bursa (fig. 27) with a strongly 
reticulate striation and with its free edge folded over the ventral 
surface. Rays somewhat similar to those of Amidostomum anseris 
(p. 21), and similar papillae on the posterior edge of the cloacal 
aperture. The spicules are 2004 long, divided proximally into 3 
branches, of which the dorsal 1s longitudinally striated. 

Female 16.7 mm. long by 2754 wide. Body reddish in esophageal 
region and white elsewhere, abruptly truncated on the ventral sur- 
face at the level of the anus and terminating in a short, digitiform 
tail. Vulva transverse, 1404 long, with salient lips, 15 of the body 
length from the tail end. Eggs ovoid, thick-shelled, 954 long by 
559 wide, segmenting when deposited. 

Life history—Unknown; probably simple and direct. 

Distribution.—Europe and Africa (Algeria). 


Superfamily STRONGYLOIDEA Weinland, 1858 


Superfamily | diagnosis.—BStrongylata (p. 5):  Meromyarian. 
Buccal eapsule present. Bursa usually of typical strongyle strue- 
ture, with a dorsal ray or 2 dorsal rays of approximately the sanie 
width as the 6 other rays on each side of the bursa and not excessively 
wider than these. Male with 2 spicules and female with 2 ovaries. 
Vulva usually posterior to middle of body; occasionally anterior 
(Syngamus). Oviparous, the eggs segmenting when oviposited. 
Embryo and first-stage larva rhabditiform. Usually thick and 
rather stiff worms. Usually in digestive tract, sometimes in respira- 
tory tract (Syngamus) or tissues (Stephanurus), as adults: in circu- 
latory system or tissues as agamie individuals (Strongylus). 
Development. so far as known, direet and without intermediate host, 
but with wandering of larvae through body (Strongylus, Ancylos- 
toma, ete.) or at least into tissues adjoining digestive tract (CZso- 
phagostomum) ina number of known cases. 

Type family.—Strongylidae Baird, 1853. 

The name Strongyloidea was originally proposed as a family 
name by Weinland and was first used as a superfamily name by 
Hall (1913). The superfamily diagnosis given by Hall (1916) is 
in this paper substantially that of the suborder Strongylata, and 
the above diagnosis for the superfamily is substantially that of the 
family Strongylidae as recognized of recent years and up to the 
present time. 





KEY TO THE FAMILIES OF STRONGYLOIDEA 


1. Vulva in posterior half of the body. Parasites of digestive tract. 
Strongylidae, p. 30. 
Vulva in anterior half of the body or rarely median to slightly posterior. 
Murüsies.ft RospnStorpDaACLo €- . ao ion Syngamidae, p. 33. 
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Family STRONGYLIDAE Baird, 1853 


Family diagnosis.—Strongyloidea (p. 29) : Vulvo in posterior half 
of the body. Corona radiata usually present. Spicules well devel- 
oped. Bursa well developed. Parasites of the digestive tract as 
inature adults. 

Type genus.—Strongylus Mueller, 1780. 


Subfamily STRONGYLINAE Railliet, 1893 


Subfamily diagnosis. —Strongylidae (p. 30): Forms usually with 
a corona radiata. Head not bent dorsally. Intestine straight, not 
greatly convoluted. Bursa with rays long, not reduced. 

Type genus.—Strongylus Mueller, 1780. 


Tribe DELETROCEPHALEAE Railliet and Henry, 1911, emend. Stiles 
and Hassall, 1920 


Synonym.—Deletrocephalae Railliet and Henry, 1911. 

Tribe diagnosis.—Strongylinae (p. 30) : Ventro-ventral and latero- 
ventral rays close together and parallel, originating from a common 
stem. Lateral rays originate in a common stem and are typically 
divergent. Externo-dorsal ray originates at the base of the dorsal 
ray. Main dorsal ray bifurcates and each branch subdivides in such 
a way as to have 3 major and minor terminations ultimately. The 
vulva is close to the anus and the ovejectors and uteri are con- 
vergent. 

Type genus.—Deletrocephalus Diesing, 1851. 

This tribe is almost too close to the Cylicostomeae to make its 
tribal characters impressive. The externo-dorsal ray originates at 
the very base of the dorsal ray, instead of with the lateral rays, 
but the two conditions approach each other so closely as to leave 
some doubt as to whether the distinction is of value. Other features 
are so similar as to make it appear that the point of origin of the 
externo-dorsal ray in the forms involved can hardly be regarded as 
of more than generic value. 


KEY TO GENERA OF DELETROCEPHALEAE 


1. Corona radiata present. Buccal capsule without teeth or longitudinal sus- 


taining TDS ONIS E o An Codiostomum, p. 30. 
Corona radiata absent. Buccal capsule with longitudinal sustaining ribs or 
rays and usually with teeth . . .—— IMM Deletrocephalus, p. 32. 


Genus CODIOSTOMUM Railliet and Henry, 1911 


Generic diaqnosis.—Deletrocephaleae (p. 30) : Strongyles with in- 
ner and outer leaf crown and well developed dorsal gutter. Bursa 
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with characters of the tribe and the following specific characters: 
Dorsal lobe very long and attached perpendicular to body; the com- 
mon ventral stem unites with the common lateral stem to form a 
large stem mass; the externo-dorsal ray originates at the base of 
the dorsal ray near its union with this stem mass; the postero-lat- 
eral ray comes off first from the lateral stem and diverges farther 
from the medio-lateral than does the externo-lateral; the medio-lat- 
eral is the longest of the 3 rays. The main branches of the dorsal 
ray give off external branches which again divide to form 2 small 
branches. Genital cone large. Spicules equal. Gubernaculum or 
telamon present. Vulva and anus close together. Ovejectors con- 
vergent. 

Type species. —C odiostomum struthionis (Horst, 1885) Railliet and 
Henry, 1911. 
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Fics. 28-30.—CODIOSTOMUM STRUTHIONIS. 28, Heap END. 29, BUCCAL CAPSULE. 
30, MALE BURSA, SPREAD OUT. AFTER Horst, 1885 


CODIOSTOMUM STRUTHIONIS (Horst, 1885) Railliet and Henry, 1911 


Synonym.—Sclerostoma struthionis Horst, 1885. 

IH osts.—Struthio molybdophanes, S. camelus, S. australis. 

Location.—Ceca, large intestine, and stomach. 

Specific diagnosis.—Codiostomum (p. 30) : White or yellow, rather 
stiff worms. Buccal capsule (fig. 29) 2804 deep by 1004 wide at 
oral aperture, and with well developed dorsal gutter. Submedian 
and lateral papillae present. Head (figs. 28 and 29) with inner and 
outer leaf crown of many elements, more in outer than inner, judging 
from Monnig's figure, the outer long and slender, the inner shorter. 

Male 13 to 17 mm. long by 420 to 4504 wide. Esophagus length 
1/12 of body length. Bursa (figs. 30 and 31) characters those of the 
genus. Prebursal papillae present. Spicules equal, about 870p 
to 1 mm. long, alate, transversely striated, curved, and widened in 
the proximal third of their length. Gubernaculum boat-shaped, 
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84u long, according to Monnig; Horst figures what is evidently a 
telamon partly encircling the cloaca near its aperture. "lestis closely 
wound about anterior portion of intestine. 

Female 17 to 23 mm, long by 560 to 700n wide. Esophagus length 
14 of body length. Lateral cervical papillae 9604 from anterior end, 
excretory pore S00u, nerve ring 6604. Vulva (fig. 32) 250 anterior 
to anus. Anus 5724 from tip of tail; tail ends in a mucronate tip 
128 long. Cuticula around vulva often inflated and may form 
a considerable protrusion. Vagina 1204 long. Ovejectors parallel, 
the cuticular portions 6204 long and the musculo-epithelial portions 
1.5 mm. long. Eggs oval, 634 by 35y. 

Life history.—Unknown ; probably simple and direct. 

Distribution —Africa. 





Fics. 31-32.—-CODIOSTOMUM STRUTHIONIS. 31, MALE BURSA, LATERAL VIEW. 32, 
FEMALE TAIL. AFTER MONNIG, 1923 


Genus DELETROCEPHALUS Diesing, 1851 


Generic diagnosis.—Deletrocephaleae (p. 30): No corona radiata 
present, the mouth aperture bounded by 6 equal or subequal papillate 
lips. Buecal capsule provided with meridial ribs or rays and with 
teeth in some species. Dursa with characters of the tribe; one branch 
of the dorsal ray sometimes very slender. Spicules slender and equal. 
Vulva and anus close together. Ovejectors parallel. 

Type species —Deletrocephalus dimidiatus Diesing, 1851. 


DELETROCEPHALUS DIMIDIATUS Diesing, 1851 


Synonym.—sSclerostoma dimidiatum (Diesing, 1851) Stossich 
1899. 

Host—Rhea americana. 

Location.—Ceca and large intestine, especially at union with small 
intestine. 

Morphology —Deletrocephalus (p. 32): Head (fig. 33) compressed 
laterally, the elliptical buccal aperture with its long axis dorso-ven- 
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tral and closed by 6 strinted membranous expansions or lips. Buccal 
'apsule well developed, with 6 meridial ribs in 1ts wall and with a 
dozen small teeth at 1ts base, two of these, somewhat larger than the 
others, at the base of the dorsal gutter. 

Male 11 to 18 mm. long. Branches of dorsal ray of bursa (fig. 34) 
iridigitate, one of the subordinate branches often very slender. 
Spicules slender, 9004 to 1.025 mm. long. 

Female 17 to 24 mm. long. Vulva (fig. 35) close to the anus and 
often covered by a cuticular expansion. Eggs thin-shelled, 120 to 
1954 by TO to T5p, segmenting when deposited. 

Life history.—Unknown: probably simple and direct. 

Distribution.—South America (Brazil) and Europe (in museum 
material). 





FD. 





Mies. 23-35.—DELETROCEPHALUS DIMIDIATUS. 33, VBAD; d, LATERAL; b, FRONT 
VIEW. 34, MALE DURSA. 25, FEMALE TAIL. AFTER DIESING, 1857 


Family SYNGAMIDAE Leiper, 1912 


Family diagnosis.—Strongyloidea (p. 29): Worms permanently 
joined in copula (Syngamus) or not permanently joined (Cyathos- 
toma). Buccal capsule large. thiek-walled and armed at the base 
with 6 to 9 teeth of 2 distinct sizes arranged about a center. Bursa 
membrane thick or of thickness usual in strongyles in other families: 
rays often short and thick, sometimes slender. Spicules short (Synya- 
mus) or long (Cyathostoma). Vulva usually in anterior half of 
body, rarely median or slightly postiuedian. Eggs operculated after 
deposition. 

Type genus —Syngamus von Siebold, 1836. 


KEY TO GENERA OF SYNGAMIDAE 


1. Worms permanently joined in copula, Bueeal capsule usually Wath Sor 9 
teeth rarely 3 (error?), Bursa rays short and thick. Spicules small, 
1504 or less. Vulva in anterior half of bodys----------- Syngamus, p. 34. 

Worms not permanently joined in copula. Buccal capsule with 6 or 7 teeth 
rarely 2 (error?). Bursa rays slender. Spicules long, over 4004. Vulva 
anterior, median or slightly posterior-__------------- Cyathostoma, p. 41. 
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Genus SYNGAMUS von Siebold, 1836 


Generic diagnosis.—Syngamidae (p. 33): Sexes permanently 
joined in copula. Buccal capsule in both sexes large, thick-walled, 
usually provided with 8 or 9 teeth, rarely 3, arranged about the 
center at the base, the teeth of 2 distinct sizes. Male bursal mem- 
brane thick; bursal rays short and thick; spicules small to very 
small, 1504 to 254. Vulva in anterior third of body; tip of female 
tail blunt or acute. Eggs of moderate size, operculated after deposi- 
tion. 

Type species.—Sqyngamus trachea (Montagu, 1811) Chapin, 1925. 


KEY TO SPECIES OF SYNGAMUS 


1. Each branch of dorsal ray bifurcated; spicules 115 to 150u long. 
Syngamus microspiculum, p. 38. 
Each branch of dorsal ray trifurcated or simple; spicules less than 100u 


2. Each branch of dorsal ray trifureate; spicules 60u long. 
Syngamus trachea, p. 34. 


Each branch of dorsal ray simple, not subdivided---------------------—- 3. 


3. Spicules subequal, 504 long. Parasites of Nucifraga. 
Syngamus parvus, p. 39. 


Spicules distinctly unequal, the right 794, the left 69u long. Parasites of 
Coma: en m o om Syngamus gracilis, p. 39. 


The following species are nomina nuda and are omitted from the 
above key; Syngamus coelebs from Falco lagopus, S. mucronatus 
from Picus canis and P. major, S. pugionatus from Corvus pica and 
Sturnus vulgaris. 

This key as well as the one to species of Cyathostoma (p. 41) are 
modifications of keys from Chapin, 1925. 


SYNGAMUS TRACHEA (Montagu, 1811) Chapin, 1925 


Synonyms —Fasciola trachea Montagu, 1811; Syngamus trachealis 
Siebold, 1836; Syngamus primitivus Molin, 1860; Strongylus primi- 
tivus (Molin, 1860) Hutyra and Marek, 1910; $. trachealis (Siebold, 
1836) Nathusius, 1837; Sclerostoma tracheale (Siebold, 1936) Dies- 
ing, 1851. It is regretted that the well-established name, Syngamus 
trachealis, should be dropped into synonomy, but as Montagu's name 
has 25 years’ priority, it must be regarded as the correct name, as 
noted by Chapin. 

Hosts.—Meleagris gallopavo and Gallus gallus. Also reported 
from Anas boschas, Anser anser, Ciconia alba, C. nigra, Corvus 
cornix, C. corone, C. frugilegus, C. monedula, Cypselus apus, “jay,” 
Lagopus scoticus, Otis tarda, Pavo cristatus, Pelecanus onocrotalus, 
Perdiz cinerea, Phasianus colchicus, Phasianus gallus, Phasianus 
pictus, P. reevesi, Pica caudata, Pica pica, Picus canus, P. viridis, 
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Pyrrocorar alpinus, Strix noctua, Sturnus vulgaris, Tetrao urogal- 
lus, “thrush.” Chapin notes that the specimens from birds other 
than the Galliformes need further study; those from Corvus, spp. 
may be 5. gracilis. 

Location.—1n the trachea and bronchi as adults; in the lungs as 
larvae; immature worms have been found in the peritracheal tissue 
and air sacs (Mégnin). 

Morphology.—Syngamus (p. 34): Cylindrical red worms, the 
color more pronounced in the female. Head (fig. 37) enlarged and 


FIG. 36.—SYNGAMUS TRACHEA. OUTLINE. AFTER CHAPIN, 1925 


truncated. Mouth orbicular, with a hemispherical chitinous capsule, 
at the base of which are usually 8, occasionally 9, sharp teeth; the 
mouth 1s surrounded by a chitinous plate, the outer margin of which 
is incised to form 6 festoons opposite each other, with 4 smaller fes- 
toons between them in opposed pairs; a lateral papilla is between 
each pair of small festoons, and 4 submedian papillae are present, 1 
at each end of the large festoons. The male is permanently at- 
tached in copula to the female, forming a Y (fig. 36). 
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ic. 57.—SYNGAMUS TRACHEA.  llEAD. a, TEETH IN S-TOOTHED (NORMAL) FORM; 
b, FRONT VIEW OF HEAD; e, TEETH IN 9-TOOTHED FORM. AFTER CHAPIN, 1025 


Male 2 to 6 mm. long by 2004 wide. The bursa (fig. 59) 1s ob- 
liquely truncated, provided with rays somewhat similar to those of 
C. bronchialis (p. 42), sometimes with strikingly asymmetrical dor- 
sal rays. The male is permanently attached to the female about the 
vulva. Two equal, slender, short spicules (fig. 38), 57 to 642 long 
according to Chapin, who states that the reports of 140, spicules in 
this species probably refer to another species. 

Female 5 to 20 mm. long (longer in the turkey) by 3504 wide, 
somewhat more slender anteriorly and irregularly swollen when 
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filled with eggs, the uterine coils extending almost to posterior end 
of body (æ in fig. 36). The conical tail end bears a pointed process. 
The prominent vulva in immature worms is about one-fourth, in 
gravid worms about one-sixth, of the body length from the anterior 
end. The ellipsoidal eggs are operculated and 85 to 904 long by 504 
wide, or, according to Ortlepp, 78 to 1004 long by 43 to 464 wide. 

Embryo 280p long; anterior end blunt, tail elongate conical and 
pointed. The embryo in the shell may be the first or second stage 
larva. The description applied to the second stage larva. 

Larva, third stage, in lungs, of 2 types. Male with obliquely trun- 
cated tail and up to 1.16 mm. long. Female with pointed tail and 
up to 1.42 mm. long. Simple buccal capsule 9u deep. 

Larva, fourth stage, separate or 
copulating. Male up to 1.44 mm. 
long. Female up to 1.98 mm. 
long. Most of adult characters 





38 present. 
Life history —As the fully formed 
-eggs develop, they pass out of the 


HE vulva under the margin of the male 
FiGs.38-39.—S8vNaAMUs TRACUEA. 38, bursa and get to the lumen of the 
o EC MALE rns. APTER tracheagsangdes noslri elio caue cama 

i which are segmenting when deposited, 

up to the 16-cell stage, are coughed up and swallowed, passing out 
in the droppings. In the external world they develop infective 
larvae under favorable conditions, as in well aerated water, in 
about a week, and hatch in about 2 weeks (some writers say 1 
week) or longer if conditions are less favorable. Eggs hatch at 
95? C., according to Ortlepp, but not at 20? C. The first molt may 
take place in the shell or after hatching, and the larvae appear to 
be infective as second-stage larvae. These larvae sometimes lose 
their sheaths after hatching. The fact that birds swallow a large 
amount of mineral matter, to furnish sand, gravel and small peb- 
bles for the gizzard, ensures their ingesting the eggs containing lar- 
rae or the larval worms present in soil, and it is not necessary to 
assume that the larvae are ingested on vegetation or in food or 
water, though this too may happen. When infective larvae are 
swallowed, they make their way to the lungs where they have been 
found by Ortlepp 24 hours after feeding eggs. Within a week they 
are found there as young worms not yet paired. The third larval 
stage is reached during the third day of parasitic life, and the fourth 
stage on the fourth or fifth day. After pairing in the lungs while 
still fourth-stage larvae, the young worms leave the smaller air 
passages, gradually working their way to the larger air passages 
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and attaining their full growth, both the male and female attaching 
to the mucous membrane. Sexual maturity 1s reached 10 to 14 days 
after the worms reach the trachea. Females attain a length of 15 
nun. and begin depositing eggs as early as 2 weeks after infective 
larvae are swallowed. Ransom has reported both mature worms 
in the trachea and young worms in the lungs 2 weeks after feeding 
infective material. Ortlepp finds eggs in the feces 17 to 20 days 
after infection. 

A matter of great importance from an economic standpoint 1s 
the fact that in chickens, as à rule, only young chicks can be in- 
fested or do become infested with gapeworms. Post-mortem ex- 
amination of hundreds of mature chickens have been almost always 
negative, and attempts to infest such birds are likewise failures, or 
at least to the extent that the worms seldom become mature and 
usually die soon if they mature; commonly they either fail to de- 
velop or undergo only partial development. (Ransom has reported 
1 well-developed pair and 1 immature pair in a chicken at least 2 
years old). The worms can only undergo complete development 
and remain for any length of time in chickens during the first few 
weeks of life, as a general rule. Ransom has noted that when ma- 
ture chickens were successfully infected with gapeworms, the worms 
were often buried in a mass of mucus, the males were dead in many 
cases, and some of the females were apparently nonfertile and un- 
natural in appearance. 

On the other hand, gapewornis occur in turkeys, and turkeys be- 
come infested at any time of life, so far as experiments and ob- 
servations show. As a result, adult turkeys, which are but little 
affected by the presence of gapewornis, serve as carriers of infec- 
tion and young chickens on premises so infected become victims 
of gapeworm disease. It has been noted in many cases that this 
association of turkeys and chickens has been a prominent feature 
of gapeworm disease of chickens. Apparently, the turkey is the 
normal host of the gapeworm, the disease having been observed in 
this bird, a native American animal, and in chickens at Baltimore in 
1199. In 1806, 1807, and 1809, it was observed in chickens in Eng- 
land, the turkeys and ducks associated with these chickens not show- 
ing the disease. The turkey, being the normal host, evidently has 
a normal immunity to the bad effects of the worm, although nor- 
mally susceptible to infection at any age. On the other hand, 
chiekens, not the normal host, are immune to infection as adults, but 
are susceptible to infection as chicks and at the same time devoid 
of immunity to the bad effects, 

Railhet has regarded the magpie (Pica pica) as a carrier of im- 
portance in France, and it may be that a number of wild birds will 
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be found of importance in this connection. However, wild birds can 
hardly play the part that domesticated birds can in carrying and 
maintaining infection, and the turkey must be looked on as especially 
dangerous in this connection. 

Distribution.—More or less cosmopolitan (North America, South 
America, Africa, Europe, Asia (Formosa), and Australia). 


SYNGAMUS MICROSPICULUM Skrjabin, 1915a 


Host.—Phalacrocorax carbo. 

Location.—Trachea. 

Morphology.—Syngamus (p. 34): Base of buccal capsule (fig. 
40b) armed with 3 small triangular teeth. 

Male 3.9 to 4 mm. long by 270 to 290» wide, brown in color. Buccal 
capsule 170, deep by 2204 wide; its basal teeth are 70s long. | Esoph- 
agus 580u long and is widened posteriorly. Spicules 1504 long, ac- 
cording to Skrjabin (1915), or 115» long, according to Skrjabin 
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FIG. 40.—SYNGAMUS MICROSPICULUM. @, MALE AND FEMALE; b, HEAD END; C, MALE 
BURSA. AFTER SKRJABEN, 1916 


(1916). Dorsal ray (fig. 40c) divides, apparently half its length 
from the base, and each branch bifurcates distally. The ventral rays 
are close together and parallel. The laterals are close together and 
parallel. There is a distinct separation between the bases of the 
ventral group, the lateral group, and the externo-dorsal ray, and a 
wider separation between the base of the externo-dorsal and the 
dorsal ray, according to Skrjabin's figure. 

Female 11 mm. long by 420 to 500,4, attenuating to 250,4 at the anus. 
Tail pointed and curved, according to Skrjabin's figure. Buccal cap- 
sule 2504 deep by 3404 wide. Esophagus (654 long, widened pos- 
teriorly. Vulva 4.45 mm. from head end. Eggs 75u by 48p, of char- 
acteristic shape, flattened on one side. 

Life history —Unknown; probably similar to that of S. trachea 


(ps 36). 
Distribution.—Asia (Russian Turkestan). 
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SYNGAMUS PARVUS Chapin, 1925 


Host.—Nucifraga caryocatactes. 

Location.—Trachea. 

Morphology —Syngamus (p. 34): Similar in general shape (fig. 
41) to S. trachea, but much smaller and differing in secondary sexual 
characters of male. 

Male about 2.4 mm. long by 2204 wide, cylindrical, with neck 
region slightly constricted. Buccal capsule heavily chitinized, 178u 
in depth, 207 in its greatest inside diameter; walls 29, thick. Buc- 
cal teeth and circumoral papillae as in S. trachea. Esophagus about 
3264 long; nerve ring and excretory pore not located. Bursa (fig. 
43) 3504 m diameter; ventral rays short, stout, and approximate; 
lateral rays stout; medio-lateral ray very stout; externo-lateral ray 
arising from the side of the medio-lateral; postero-lateral ray 
slender in comparison with the other two. Externo-dorsal ray more 
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FIGS, 41-43.—SYNGAMUS PARVUS. 41, OUTLINE OF PAIR. 42, SPIC- 
ULES. 43, DORSAL PORTION OF MALE BURSA. AFTER CIIAPIN, 1925 


slender and parallel than postero-lateral; dorsal trunk bifurcated 
near tip, each bifurcation simple. Spicules (fig. 42) short, about 
49u, similar in shape to those of S. trachea. 

Female about 7.8 mm. long by 6504 maximum width; width just 
posterior to head 3504. Buccal capsule 3004 in depth, 440p in aver- 
age diameter. Buccal teeth as in S. trachea; nerve ring and ex- 
cretory pore not located. Esophagus short and thick. Vulva in 
gravid worm dividing total length into ratio as 1:5.2; uterine coils 
extending posteriorly to 1.25 mm. from extremity (æ in fig. 41); 
anus subterminal; tip of tail very blunt. Eggs Táp by 44y, not yet 
segmenting in uterus. 

Life history —Unknown; probably similar to that of S. trachea 
(p. 36). 

Distribution.—Not given. (Host occurs in Europe.) 


SYNGAMUS GRACILIS Chapin, 1925 


Synonym.—Syngamus trachealis Weidman (part), Fox, 1923. 
Host.—Corvus brachyrhynchos. 
Location.—Trachea. 
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Morphology.—Syngamus (p. 34): Superficially (fig. 44) resem- 
bling S. trachea but smaller and more slender. 

Male 3 to 3.3 mm. long by 2704 wide. Buccal capsule 165x deep 
by 2004 wide near the anterior edge; wall 454 thick. Buccal teeth 
as in S. trachea, the largest 454 high. Esophagus nearly 600» long, 
clavate, its greatest diameter 1354. Nerve ring, excretory pore, and 
cervical papillae not seen. Bursa (fig. 45) narrow ang deep. As 
in S. parvus, the dorsal ray branched, the branches simple; however, 
whereas in S. parvus the bifurcation is only near the tip, in the 
present species the bifurcation is basal, resulting 1n a total suppres- 
sion of the common dorsal trunk, the branches being 1504 long. 
Externo-dorsal ray slightly shorter, measuring 1324. Lateral rays 
mutually contiguous, parallel, and about the size of either branch 
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Fics. 44-46.—SYNGAMUS GRACILIS. 44, MALE AND ANTERIOR 
PORTION OF FEMALE. 45, MALE BURSA. 46, FEMALE TAIL. 
AFTER CHAPIN, 1925 
of the dorsal; ventral rays smaller and more slender. Spicules dis- 
tinctly unequal; the right, 794 long, is bent, the left, 69u long, is 
nearly straight. 

Female 8 to 11 mm. long and proportionately stouter than the 
male. Buccal capsule relatively enormous, its internal dimensions 
5254 wide by 3004 deep; wall 504 thick. Teeth as in ©. trachea. 
Esophagus 825,4 long, attaining its greatest diameter, 225p, near its 
posterior end. Vulva 1.4 mm. from anterior end, or at about the 
anterior eighth of body length. Vagina longer than in related 
species; uteri parallel, posteriorly directed. Anus (fig. 46) about 
3004 from posterior end, which is very blunt. Eggs 79 to 835p by 
40 to tôn. 

Life history—Unknown; probably similar to that of S. trachea 
(P6). 

Distribution —North America (Philadelphia Zoological Park). 

Chapin has noted that in all probability it is this species that has 
formerly been found in the American crow and reported as S. 
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trachea, and that the assumption that the crow may act as a reservoir 
for the turkey and chicken gapeworni 1s probably not well founded. 


Genus CYATHOSTOMA E. Blanchard, 1849 


Generic diagnosis —Svngamidae (p. 23) : Sexes not permanently 
joined in copula. Buccal capsule in both sexes large, thick-walled, 
provided with 6 or 7 teeth arranged about the center at the base, the 
teeth of 2 distinct sizes. Male bursal membrane of usual thickness 
for strongvles in general; bursal rays slender and sometimes 
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FIGs. 47-48.—CYATHOSTOMA BRONCHIALIS. 47, HEAD END. 4, SIDE VIEW; b, FRONT 
VIEW. 48, MALE BURSA. FROM CHAPIN, 1925, AFTER MUENLIG, 1884 


median, or slightly posterior to equator of body; tip of female tail 
acute. Eggs of moderate size, operculated after deposition. 
Type species.—OC yathostoma lari E. Blanchard, 1849. 


KEY TO SPECIES OF CYATIIOSTOMA 


1. Vulva at or near the anterior third of the body__...-...-..---.--.-~--=— A 
Yublcasnmoar the middie of the DOV ones ----------------- 9. 

2. Spicules 50604 long; eggs 56u long; in Tadorna tadorna. 
Cyathostoma tadornae, p. +2. 
Spicules 6004 long or longer, where known; eggs SOu long or longer__-_--- ei 
3. Eggs SOu by 40u or 92u by 534; spicules 6904 long (Skrjabin); in ciconiform 
ro A Cyathostoma variegatum, p. -H. 


Eggs SO to 904 long by 55 to 604 wide or wider: spicules 600 to 6504 long.- 4. 
4. Eggs 90u by 604; spicules 6004 long; iu anseriform birds. 
Cyathostoma bronchialis, p. 42. 
Eggs SOx by 554; spicules 6504 long; in Casuarius galeatus. 
Cyathostoma boularti, p. 44. 
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5. Male unknown ; female small, up to 13 mm. long, in orbital eavity of Larus 
A ARS Li e A Sa Cyathostoma lari, p. 43. 
Male known; female up to 20 mm. long or longer__________-___-__-__-__- 6. 

6. Spicules 490u long; gubernaculum 674, long; female up to 30 mm. long; in 
thoracic air sae of Buteo borealis__-__--- Cyathostoma americanum, p. 45. 
Spicules 660 to 1720u long; gubernaculum 924 long; female up to about 20 mm. 
long; in trachea of Coscoroba coscoroba-_-_- Cyathostoma coscorobae, p. 47. 


CYATHOSTOMA BRONCHIALIS (Muehlig, 1884) Chapin, 1925 


o 


Synonym.—Syngamus bronchialis Muehlig, 1884. 

Hosts.—Anas boschas domestica, Anser cinereus domesticus, and 
Cascara cascara. 

Locaticn.—Larynx, trachea, and bronchi, as adults; also. appar- 
ently accidently, in the abdominal air sacs. 

Morphology —Cyathostoma (p. 41): Very similar to S. trachea 
(p. 34), but larger and less firmly united in copula (head, fig. 47). 

Male 8 to 12 mm. long by 200 to 600p wide. Bursa (fig. 48) inte- 
gral, not incised, with all the rays tending to be parallel on each side 
of the dorsal ray. The 2 ventral rays are close together; the short 
externo-lateral ray 1s alone and midway between the postero-lateral 
and the dorsal rays; the dorsal ray has a thick stem which bifurcates 
to form 2 branches, each of which bears a knob near its base and 
a small branch near its tip. There are 2 slender spicules, 600, long, 
slightly hooked at their distal extremities. 

Female 20 to 30 mm. long (30 to 40 mm., according to Hayem) 
by 1 to 1.5 mm. wide. The conical tail end bears a pointed process. 
The somewhat prominent vulva is about one-third of the body length 
from the head end. Eggs 80 to 90x long by 604 wide and provided, 
according to Railliet, with a single polar operculum. 

Life history.—Similar to that of Syngamus trachea (p. 36). Rail- 
liet found that embryos developed in the egg in 2 weeks. On hatch- 
ing the tai] end of the worm emerged first. An attempt to infect 1 
adult duck and 1 adult goose failed, but after feeding eggs to 3 geese 
2 to 3 months old, 1 female worm developed in 1 goose. 

Distribution.—YTurope (France and Russia) and Asia (Turkestan 
and Japan). 

CYATHOSTOMA TADORNAE Chatin, 1874 


Synonyms.—Sclerostoma tadornae (Chatin, 1874) Linstow, 1878; 
Syngamus tadornae (Chatin, 1874) Railliet, 1898. 

ZH ost.—T'adorna tadorna. 

Location.—Trachea. 

Morphology. — Cyathostoma (p. 41): Buccal capsule with 2 
pharyngeal teeth at its base (Chapin regards this as an error of 
observation in a worm examined from the side only, and thinks there 
are probably 6 or 7 teeth). 
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Male 9.6 mm. long and of rather uniform thickness throughout 
(fig. 49), brick-red in color. Cuticula transversely striated at 20, 
intervals. Esophagus length 640p or 1/15 of body length. Bursa sup- 
ported by 10 rays of which 4 are simple and 6 are bifurcated at their 
apices. Spicules 5004 long; brown 11 color. 

Female 23 mm. long, brighter red than male. Head 9004 wide. 
Esophagus 1.8 mm. long. Vulva near anterior third of body. Body 
ends in a conical process (fig. 50) set at an angle to the long axis of 
the body. Eggs 564 long (Chatin says 0.56 mm., but this is evidently 
an error and Skrjabin has given the figures as 564). 

Life history —Unknown: probably similar to that of Syngamus 
trachea (p. 36). 

Distribution.—Euyrope. 





Fics. 49-53.—CYATHOSTOMA TADORNAE. 49, MALE. 50, FEMALE TAIL From CHAPIN, 
1925, AFTER CHATIN, 1874. 51, CYATHOSTOMA LARI. FEMALE} ENTIRE WORM. 52, 
FEMALE; HEAD END. 53, VULVA. AFTER BLANCHARD, 1849 


CYATHOSTOMA LARI E. Blanchard, 1849 


Synonyms.—sStrongylus, species Siebold, 1837; Sclerostoma cya- 
thostomum Diesing, 1851; Sclerostoma lari (E. Blanchard, 1849) 
Molin, 1861a; Syngamus lari (E. Blanchard, 1849) Railliet, 1898. 

H osts.—Larus rudibundus, L. fuscus, and Larus, species. 

Location.—Nasal and orbital cavities. 

Morphology.—Cyathostoma (p. 41): Red worms, attenuated an- 
teriorly. Buccal capsule (fig. 52) marked in front by an annulation. 
Esophagus muscular, gradually widening posteriorly. Intestine 
sinuous. 

Male 6 to 8 mm. long. Body ends abruptly at tail end. Bursa 
said to have 6 rays, of which the middle are the most marked (no 
satisfactory data on this feature). Spieules equal. Testis a single 
very wide tube, sinuous anteriorly. 

Female 6 to 13 mm. long by 5004 to 1 mm. wide; body width 
(fig. 51) approximately uniform except for anterior third, in which 
it diminishes anteriorly to the head. Tail with slender conical tip. 
Cuticula finely striated. Esophagus length 1% of body length. 
Ovaries join capacious uteri which unite to form a vagina 9 mm. 
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long which gradually diminishes in width to the vulva. Vulva (fig. 
53) a large prominent opening with salient lips slightly posterior 
to the middle of the body. 

Life history —Unknown; probably similar to that of Syngamus 
trachea (p. 36). 

Distribution.—Europe (Belgium and Sicily). 


CYATHOSTOMA VARIEGATUM (Creplin, 1849) Chapin, 1925 


Synonyms.—Strongylus trachealis Nathusius, 1837; Strongylus 
variegatus Creplin, 1849; Syngamus variegatus (Creplin, 1849) 
Railliet, 1898. 

Hosts.—Ciconia nigra, C. alba (?), and Grus viridirostris. 

Location.—Trachea. 

Morphology.—Cyathostoma (p. 41): Mouth aperture (fig. 55) 
circular; buccal capsule with 6 teeth; 6 circumoral papillae. Buccal 
capsule 260p long by 1404 wide. 





Fics. 54-55.—CYATHOSTOMA VARIEGATUM. 54, MALE BURSA. 55, HEAD, a, FRONT 
VIEW; b, SIDE VIEW. FROM CHAPIN, 1925, AFTER LINSTOW, 1890 


Male 7.8 to 9.5 mm. long by 3504 wide. Body slightly attenuated 
anteriorly and posteriorly; terminating posteriorly in a truncate 
tail. Esophagus 730p long. Dorsal ray (fig. 54) bifurcated. Spic- 
wes similar and equal, 6904 long and filiform. 

Female 13.5 to 21.5 mm. long by 5504 wide. Esophagus 1.075 
mm. long. Anus just anterior to tip of tail; tail acute. Vulva one- 
third of body length from anterior end, or 7.6 mm. Eggs 80u by 
404 (Chapin) or 92” by 534 (Skrjabin). 

Life history —Unknown; probably similar to that for Syngamus 
trachea (p. 36). 

Distribution.—Europe and Eastern Asia. 


CYATHOSTOMA BOULARTI (Mégnin, 1884) Chapin, 1925 
Synonyms.—Selerostoma boularti Mégnin, 1881; Syngamus bou- 
larti (Mégnin, 1884) Railliet, 1898. 
IH ost.—C'asuarius galeatus. 
Location.—Trachea. 


NEMATODE PARASITES OF BIRDS 45 


Morphology.—Cyathostoma (p. 41) : Body soft, colored bright red 
by intervisceral fluid. Intestine spiral, much longer than body. 
Head (figs. 56 and 58) narrower than neck. Buccal capsule with 6 
teeth. 

Male * mm. long by 4504 wide. Head 2004 wide. Buccal cap- 
sule (or aperture?) 1204 wide. Bursa (fig. 57) with 2 lobes, each 
supported by 5 rays. Spicules slender, 6504 long. 

Female 18 to 20 mm. long by 850& wide. Head 5004 wide. Buc- 
cal capsule (or aperture?) 350& wide. Body shaped like a fish- 
hook, with a short conical tail. Anus just anterior to tip of tail. 
Vulva prominent, 6 mm. from head end or about one-third of body 
length from head end. Eggs 80y by 55u, operculated at small end. 

Life history —Unknown; probably similar to that of Syngamus 
trachea (p. 36). 





Fics. 56-58.,—CYATHOSTOMA BOULARTI. 56, HEAD; SIDE VIEW. 57, MALE BURSA, 
598, IIEAD ; FRONT VIEW. FROM CHAPIN, 1925, AFTER MEGNIN, 1884 


Distribution.—Australia and Europe (in zoological garden, 
Paris). 


CYATHOSTOMA AMERICANUM Chapin, 1925 


Host.—Buteo borealis. 

Location.— Posterior thoracic air sacs. 

MHorphology —Cyathostoma (p. 41): Cuticle smooth, without 
transverse striations. 

Male 12 mm. long: body (fig. 59) somewhat attenuated in ante- 
rior fifth. Buccal capsule about as wide as deep, its internal trans- 
verse diameter 185p, the depth of its chitinous portion 1704; wall of 
capsule 254 thick. Six or seven triangular buccal teeth, occupying 
the entire floor of the capsule but not continued up the side of the 
capsule in the form of ridges. The largest (lateral) teeth are about 
dtp high. Head with circle of 6 papillae, situated 604 behind the 
anterior extremity, each papilla in form of rounded knob. 10, in 
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diameter. Esophagus 430g, long, clavate, its diameter 74u at the 
anterior end, 130,4 at the posterior end; nerve ring at the middle of 
the length, eervical papillae at about posterior seventh of esophagus, 
excretory pore just anterior to beginning of intestine. Bursa (fig. 
61) well developed, 750 in transverse diameter when outspread. 
Ventral rays similar and approximate; externo-lateral shorter than 
other lateral rays and with a prominent ventral hump; medio-lateral 
and postero-lateral rays similar and approximate; externo-dorsal 


Fic. 59.—CYATHOSTOMA AMERICANUM. OUTLINE OF FEMALE AND MALE WORMS. AFTER 
CHAPIN, 1925 (2—EXTENT OF UTERI) 


ray more slender than, but equal in length to, the externo-lateral ray, 
arising at the base of the dorsal ray. Dorsal ray divided near its 
extremity into 2 simple branches. Spicules filiform, equal, from 470 
to 490, long, united at their tips and each bearing a finely striated 
wing. 

Female up to 30 mm. long; similar in form (fig. 59) to the male. 
Buceal capsule (fig. 60) much broader than deep, its internal 
transverse diameter 370u, the depth of its ehitinous portion 280y; 
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ric. 60.—CYATHOSTOMA AMERICANUM. HEAD. a, SIDE VIEW, MALE; 
FRONT VIEW; €, SIDE VIEW, FEMALE. AFTER CHAPIN, 1925 


wall 204 thick. Buceal teeth shorter and blunter than in male; 
largest tooth 604 high. Head papillae as in male, slightly more 
anterior in location. Esophagus 960y long, elavate, its diameter 130p 
at anterior end, 250p at posterior end; nerve ring at middle of length, 
cervical papillae opposite the thickest portion of esophagus, exere- 
tory pore near its posterior end. Vulva (fig. 695) just anterior to 
middle of body, its lips prominent. Anus (fig. 62¢) just anterior 
to slender caudal appendage. Eggs (fig. 62a) 72” by 42u, thin 
shelled, with a small opereulum at one pole. 
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Life history—Unknown; probably similar to that of Syngamus 
trachea (p. 36). 
Distribution —United States (Fairfax Connty, Virginia). 


CYATHOSTOMA COSCOROBAE Chapin, 1925 


Hoxt.— Coscoroba coscoroba. 

Location —Trachea. 

Morphology.—C yathostoma (p. 41): 

Male 5.5 mm. long (estimated); anterior portion attenuate. Buc- 
cal capsule (fig. 63) with straight sides, 834 wide by 1004 deep: 
lateral walls 134 thick. Six buccal teeth, the alternate teeth (about 
934 high) are about twice the size of the others. Head papillae ap- 
parently as in €. americanum. Esophagus about 7004 long, attaining 
its greatest diameter (1504) at its posterior end. Nerve ring just 





\ 200 ys. 
i 





Fies. 61-62.—CYATHOSTOMA AMERICANUM. 61, MALE. a, Bursa; b, 
GUBESSSGELIUM. O24 4, EGG: V, YULYA: C, TAIL (FEMALE). AFTER 
CHAPIN, 192» 
anterior to middle of esophagus; position of cervical papillae and 
excretory pore not determined. Bursa (fig. 64) well developed, 1204 
in transverse diameter when outspread. Ventral rays similar, slen- 
der and approximate, about 1055 long: lateral rays parallel and con- 
tinuous throughout their length: externo-lateral ray the shortest 
(135 long); medio-lateral and postero-lateral rays 1504 and 210g 
long, respectively; externo-dorsal rav 1654 long, arising near the 
base of the main trunk of the dorsal ray, which is 150, to its bifurca- 
tion: branches of dorsal ray sinuous, each with 2 terminations, as in 
C. bronchialis. Spicules filiform, from 6604 to (204 long, united at 
tips and each bearing a finelv striated wing. Gubernaculim present. 
9 y long. 
Female about 20 min. long. Buccal capsule (fig. 63) trapezoidal 
in optical section, 2104 deep by 2254 wide at base. 285j wide at apex: 


SOTA 
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walls 30s thick. Six teeth, their height proportionately less than in 
the male, the highest teeth being 60u. Esophagus 900, long, attain- 
ing its greatest diameter (2254) near its posterior end. Nerve ring 
at anterior 25 of length of esophagus; cervical papillae and excretory 
pore not located. Vulva at about the middle of the body length; 
vagina very short; uteri divergent. Tail acute; anus 2254 anterior 
to tip. Eggs oval, 80u long by 504 wide, with a minute operculum 
at the slightly smaller end. 

Life history—Unknown; probably similar to that of Syngamus 
trachea (p. 36). 

Distribution.—South America (and from captive bird in North 
America, Philadelphia Zoological Park, Philadelphia, Pa., U. S, A.). 








400 pa, 108 


FIGs. 63-64.—CYATHOSTOMA COSCOROBAE. 63, BUCCAL CAPSULES OF FEMALE AND MALE. 
64, BURSA. AFTER CHAPIN, 1925 


Suborder ASCARIDATA Railliet and Henry, 1915 


Suborder diagnosis.—Myosyringata (p. 4): Polymyarian. Mouth 
with 3 or 6 lips or without lips. When 3 lips are present, one is 
median and dorsal, the others are submedian and are approximated 
in the ventral line. Buccal capsule absent. Males with one or two 
spicules. Females usually with two ovaries, occasionally more than 
two (as in ascarids of snakes), oviparous. Development usually di- 
rect and without intermediate host; it may be complicated by the 
larvae journeying through the body, before maturity can be reached; 
exceptionally (as in ascarids of seals) there is an intermediate host 
(fish). 


Superfamily ASCAROIDEA Railliet and Henry, 1915 


Synonym.—Ascaridea Diesing, 1861, of Travassos, 1914. 

Superfamily diaqnosis.—Ascaridata (p. 48): Characters of the 
suborder. 

Type-family —Ascaridae Baird. 1858. 
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KEY TO FAMILIES OF ASCAROIDEA 


Mouth with 3 lips or without lips. Males with a preanal sucker which may 
be limited by a ring, or formed by a simple longitudinal depression. 

j Heterakidae, p. 49. 

Mouth with 3 prominent lips, or with 3 main lips and 3 intermediate lips. Male 

Machoni DeLa SUCKOT Lc ir mi Ascaridae, p. 135. 


Family HETERAKIDAE Railliet and Henry, 1914 


Synonym.—Heteracidae Railliet and Henry, 1914. 

Family diagnosis. —Ascaroidea (p. 48) : Polymyarian. Mouth pro- 
vided with 3 lips or without lips and of variable shape. Esophagus 
cylindrical or club-shaped, often followed by a distinct bulb. Males 
with a preanal sucker which may be limited by a chitinous ring or a 
delicate cuticular membrane, or formed by a simple longitudinal de- 
pression. Two spicules, one or both of which may tend to atrophy 
or show imperfect chitinization, and with gubernaculum present or 
absent. Vulva usually near middle of body. 

Ty pe-genus.—Heterakis Dujardin, 1845. 

The Heterakidae, including Zeterakés, Ascaridia, and Subulura, 
are placed in the superfamily Ascaroidea in accordance with Railliet 
(1916), Baylis (1923), etc. Travassos (1920) separated Heterakis 
and Ascaridia, putting the former in the Oxyuroidea, the latter in 
the Ascaroidea. The musculature, however, is identical in the two 
genera and is polymyarian, whereas that of the Oxyuridae is mer- 
omyarian; this similarity of the musculature of Heterakis and As- 
caridia is accepted as the fundamental basis of classification by the 
present author. Ascaridia has features very comparable with those 
of Ascaris, the chief difference between the two being the sucker, the 
presence of which in Ascaridia forms the transition between Ascaris 
and ZZeterakis. The differences between Ascaridia and Heterakis 
seem to merit only generic rank, not superfamily rank, as in Travas- 
sos’ classification. Seurat (1918) states that the genital tubes of 
Ascaridia galli (=A. perspicillum) are identical with those of the 
heterakids, showing the affinities of Ascaridia with Heterakis. 


KEY TO SUBFAMILIES OF HETERAKIDAE 


€ 


Mouth with 3 well-defined lips. Esophagus with or without bulb; sucker of 
male nearly circular and having a eutinous (chitinous) rim. 

Heterakinae, p. 49. 

Mouth with lips inconspicuous or wanting, followed by a vestibule; esophagus. 

with bulb; sucker of male spindle-shaped, without a cutinous (chitinous) 

Tonie pa c IT a i Subulurinae, p. 104, 


Subfamily HrrEnAKINAE Raillict and Henry, 1912 


Subfamily diagnosis—Heterakidae (p. 49): Mouth with 3 well- 
defined lips; esophageal bulb present or absent. Preanal sucker 
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nearly circular and limited by a cutinons (chitinous) ring. Spicules 
equal or unequal. Gubernaculum present or absent. 
T ype-genus.—Ho eterakis Dujardin, 1845. 





1. Esophageal bulb lacking; caudal alae feebly developed... Ascaridia, p. TT. 
Esophageal bulb present; caudal alae well developed _____________________ D. 
2. Head with “ cordons " consisting of tubular grooves. Pseudaspidodera. p. 102. 
Head without RUS e eT s EE Heterakis. p. 50. 


Genus HETERAKIS Dujardin, 1845 


Synonyms.—eteracis Molin, 1858; Ganguleterahis Lane, 1914. 

Generic diagnosis.—Heterahinae (p. 49): Mouth with 3 lips. 
Esophagus subeylindrical, progressively swollen toward its posterior 
extremity and with a distinct bulb. Two lateral membranes present 
or absent. Males with caudal alae well developed and sustained by 
papillae of ray-like appearance. Spicules equal, subequal, or unequal, 
without accessory piece. Preanal sucker with a distinct cutinous 
(chitinous) ring. Females with vulva toward the middle of the 
body, the uterine branches passing in opposite directions. Eggs with 
thick shell. 

Parasitic in intestines (especially the ceca) of birds, mammals, and 
reptiles. 

Type-species —Heterakis gallinae (Gmelin, 1190) Freeborn, 1923 
(=/7. vesiculanis). 


KEY TO SPECIES OF HETERAKIS 


1. Description incomplete; from Ciconia (Euxrenura) maguari. 
Heterakis valdemucronata, p. 74. 


Ironkother hosts thanaboxmesec- c NE c — 3:7 3 9 

2. Male with notsmore than 9 pairs of Grudgiepapülae . 9.  —— — aa X 2 
Male with more thant prirs ot caudal. A eee 4. 

3. Male with 6 pairs of caudal papillae; sucker 354 anterior to cloacal aperture: 
tall of female 1/6G s of total Teneth c c Heterakis bancrofti, p. 56. 
Male with 9 pairs of caudal papillae; sucker 1944 anterior to cloacal aper- 
ture; tail of female 1/14 of total body length- Heterakis chenonettae, p. 60. 

4. Spicules "nnmequal ....— 7 . A 5. 
Spicules equal or subequal (not more than 501 difference in their lengths). 13. 

o. Longer spienle Quer 1 mma in length S 6 
Longer spicule l¢ssothan lait. Mr ene.) See ee ee 3 RE E 12 
Genfer spieule over 2 mme A — —— T 
Longer spicule less than 2f rmi ni densa 2. s . ^ E 10. 
TuEShort DIME lons A A > Heterakis parisi, p. 09. 
phesbspleule ir Or I0nger---.—-—-——--- o a A S 8. 

S. Tail short in both sexes, the anus of female being 180g, the cloacal aperture 
of male 1704, from posterior endzss-  ——— —— Heterakis valvata, p. 74. 
Tail long compared with above, the anus of female being not less than 9SSu. 
the cloacal aperture of male not less than 4164. from posterior end... 9. 


9. Preanal sucker 60 to 754 in diameter; right spieule 2 to 2.17 mm. long; 
female 10 to 15 mm. long; eges 63 to 7154 long by 38 to Sp wide. 
Heterakis gallinae, p. 32. 
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Preanal sucker SO to 904 in diameter; right spicule 2.3 mm.. long; female 
1.9 to 0.6 mm. Jong; eggs T5 to TS long by 43 to 4Su wide. 
Heterakis longecaudata, p. 66. 
30. Preanal sucker 2504 in diameter: cloacal aperture 1.5 nm. from posterior 
extremity; female 98.5 nm. long; anus 1.5 mm. from posterior extremity. 
Heterakis bosia, p. 57. 
Preanal sucker not over 1244 in diameter: cloacal aperture not over 4884 
from posterior extremity; female 7 to $ mm. long; anus not more than 
Jen ER LS o AM 11. 
11. Preaual sucker S3u internal diameter, 1244 external diameter; 5 pairs of 
preanal papillae and 1 pair of very large adanal papillae; length of caudal 
appendage of male less than distance of cloacal aperture from most 
ROEM Papillae S anana Heterakis bonasae, p. 75. 
Preanal sucker only 364 in diameter; 3 pairs of preanal and 1 pair of small 
ventral adanal papillae: caudal appendage almost twice as long as dis- 
tance from cloacal aperture to most posterior papillae. 
Heterakis farial. p. 63. 
12. Short spieule 1504 long; female 5.1 mm. long; its anus 9404 from posterior 
end; vulva at about posterior third of body, dividing body length in ratio 
QUU ee T aa aa Heterakis pusilla, p. 70. 
Short spieule 2604 long; female 8.2 mm. long. its anus S304 from posterior 
end; vulva slightly anterior to middle of body. 
Heterakis putaustralis, p. 71- 


cee Cle me oh ol emmy AAA 14. 
SNE SAO 21.222 Soa eae cee ele enc cu eee T 

14. Male 14 to 22 nu lone: female 22 to 31 mm. long; eges 524 by 204; 
according to figure, spicules over 2 mm. long__. Heterakis arquata, p. 55. 

Male not over 9 mm. long: female not over 12 mm. long; eggs 104 or more 

bhy 42u or more spicules not over 1.5 mm, long... loc 15. 

15. Head with 3 lips and 3 small interlabia; no papillae deseribed in vulvar 
region; spicules about 1.25 mm. long-----—- Heterakis interlabiata, p. 64. 
Head with 3 lips but no interlabia: vulvar region with variable number 

of papillae; spicules equal or subequal, 1.4 to 1.5 nun. l0ng---------- 16. 


o 


16. Lateral alae extend only along esophageal region of hody; male 7.5 to 9 
mm. long, its tail 1/13 of total length: female 9 to 12 mm. long, its tail 
OO LC es iio eo Heterakis isolonche, p. 64. 

Lateral alae extend almost the whole body length; male 15 mm. long, its 
tail 1/23 of total length; female 17 mm, long, its tail 1/14 of total length. 
Heterakis neoplastica, p. 65. 


do. SuSE A 18. 
ales TAO » VONT 9 ek 2D. 
15. Male 4 mm. long; female 4.2 mm. Jlong__-_______ Heterakis nattereri, p. 75. 
Male 9 mm. or longer; female 14 mm. or longer- 19. 


19. Preanal sucker 20904 in diameter; the most anterior pair of preanal caudal 
papillae very small and situated a considerable distance anterior to the 
sucker; spicules at least S90u long. Heterakis tenuicauda, p. 7:3. 

Preanal sucker not over 2204 in diameter; the most anterior preanal 
papillae not situated as above: spicules not over S60u long... 20. 

20. Length of females 25 min. or more, the tail short (anus not over 460u from 

uo eR SL oll B. c C —————-— ue EM 2i. 
Females not over 15 mm. long, the tail comparatively long (anus SU04 or 


O A S 2c eee ee lC LLLcc22c-222- 22 
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21. Male with cloacal aperture 2704 from posterior end; preanal sucker 180y in 
diameter; spicules 630 to 6504 long; female with anus 460u from posterior 

end ;5.vulva.at.anteriordupdaofibodyasz.- ...—-—--2x Heterakis alata, p. 55. 

Male with cloacal aperture 4204 from posterior end; preanal sucker 2304 in 
diameter; spicules 850u long; female with anus 2204 from posterior end; 


vulva at about anterior fifth of body--------—- Heterakis skrjabini, p. T1. 
22. Tail of male 1/28 of total body length; preanal sucker 904 in diameter; 10 
pairs otucaudal manillas: 22. cere Heterakis psophiae, p. 69. 


Tail of male 1/55 of total body length; preanal sucker very promi- 
nent, 2204 in diameter; 8 pairs of caudal papillae. 
Heterakis papillosa, p. 67. 
Zo 4I'omalenoft over (mnm. onsa a o A 24. 
Kemaleé 11:6 mmc to 24 mm Nong .——— ee E c —A 26. 
24. Preanal sueker broken on each side, as well as posteriorly, by a papilla; 
spicules equal, 4004 long; eggs 634 long by 35u4 wide. 
Heterakis brevispiculum, p. 59, 
Preanal sucker not broken on each side, but only posteriorly, by a papilla ; 
spicules subequal, there being 504 difference in their lengths; the longer 
not over (04 In. length. e... o E Lac. MEM RAS 
25. Male 5.5 mm. long by 2104 wide; preanal sucker 55u in diameter; female 
6.6 mm. long by 3004 wide, its tail ro of total body length; eggs 504 long 
(iy po oT Heterakis beramporia, p. 56. 
Male 7.5 mm. long by 4104 wide; preanal sucker 714 in diameter; female 
7.6 mm. long by 4604 wide, its tail 4 of total body length; eggs 574 long 
PARRA MA A Heterakis hamulus, p. 63. 
26. Spicules 110 and 1304 long respectively; tail of female 1/7.S of total body 
length............._ HE. eee — E Heterakis macroura, p. 67. 
Spicules 2604 long or longer; tail of female not «as long as above except 
possibly in H. dispar where length not given... LL Lll de 
21. Female 34 mm. long; vulva in anterior part of body; male 19 to 20 mm. 
long; spicules not over 3904 long-.—----.----. Heterakis brasiliana, p. 58. 
Female not over 23 mm. long; vulva posterior to middle of body; male 
not over 18 mm. long; spicules 400 to 5004 long....----.--.-.-----.- 2S. 
28. Male 7.8 mm., female 11.6 mm. long; eggs 70u long. 
Heterakis caudata, p. 59. 
Male 11 mm. or longer; female 14.8 mm. or longer; eggs not more than 
ll TE E e lLc-Eeue e E Em NES. 29. 
29. Male 11 to 18, female 16 to 23 mm. long; two lateral membranes present; 
vulva surrounded by a cuticular thickening; in other hosts than below. 
Heterakis dispar, p. 02. 
Male 13.1 mm. long, female 14,8 inm. long; no lateral membranes and no 
eutieular thickening of vulvar region deseribed ; in Cygnus atratus. 
Heterakis circumvallata, p. 61. 


This key does not include ZZeterakis acuticaudata (p. TT), as the 
evidence is at present inadequate for the allocation of that species 
to this genus in its restricted sense. The key does not include the 


four new species of /Zeterakis recently described by Chandler (see 
Addenda, p. 385). 


HETERAKIS GALLINAE (Gmelin, 1790) Freeborn, 1923 


Synonyms.—Ascaris gallinae Gmelin, 1790; Ascaris vesicularis 
Froelich, 1791, part; Heterakis vesicularis (Froelich, 1791) Dujar- 


e 
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din, 1845; Heterakis papillosa Railiet, 1885, misdet., not Ascaris 
papillosa Bloch, 1782 (—Heterakis monticelliana Stossich, 1392) 
from bustard. 

Hosts.—4Anas boschas domestica, A. tadorna, Anser anser, A. 
cinereus domesticus, Bonasa sylvestris, Ceriornis satyra, C henopsis 
atrata, Chrysolophus pictus, Colinus virginianus, Corvus cajanus, 
Coturniz communis, C. dactylisonans, Cupidonia cupido, Gallus 
gallus, Grosstptodon manschuricum, Lagopus mutus, L. scoticus, 
Meleagris gallopavo, Numida meleagris, Ortyx virginianus, Otis 
tarda, O. tetrax, Pavo cristatus, Perdix cinerca, P. coturnix, P. 
perdiz, P. saxatilis, Phasianus colchicus, P. gallus, P. nycthemerus, 
P. pictus, P. veneratus, P. versicolor, Tadorna tadorna, Tetrao 
bonasia, T. lagopus, T. urogallus. 

The specimens from Otis tarda are probably Heterakis papillosa 
(Bloch, 1782). 





A asa ac RES SER EE, 
M LZ eren. IE 
= 
Fics. 65-67.—HETERAKIS GALLINAE. 65, MALE TAIL, LATERAL VIEW; 66, VENTRAL 
VIEW ; G7, FEMALE TAIL. AFTER LANE, 1917 


Location.—In cecum, usually; in small intestine, colon and rectum. 
rarely. 

Morphology.—Héeterakis (p. 50): Small, rigid, white worms, the 
head end bent dorsally from the region of the esophageal bulb. 
Mouth with 3 small, equal lips without teeth aud each with 2 papillae, 
according to Lane. Two narrow lateral membranes extend almost 
the entire length of the body. Esophagus with 6 longitudinal rows 
of transversely placed chitinous rods and with a well-developed bulb. 

Male T to 13 mm. long. The straight tail (figs. 65 and 66) termi- 
nates in a subulate point and has 2 large lateral bursal wings. Cloa- 
cal aperture 4504 from caudal extremity. There are 12 pairs of 
papillae and a well-developed preanal sucker 60 to 754 in diameter 
with strongly chitinized walls (figs. 66 and 78); there 1s a small 
semicircular incision 1n the posterior margin of the wall of the 
sucker. l'our pairs of papillae are between the cloacal aperture and 
the end of the tail, 4 pairs of ray-like papillae and 2 pairs of sessile 
papillae are in the vicinity of the cloacal aperture, and 2 pairs of 
ray-like papillae are in the vicinity of the sucker. The spicules are 
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dissimilar, the right being 2 to 2.17 mm. long and the left 1004 to 
1.1 mm. long. 

Female 10 to 15 mm. long. "The tail (fig. 67) 1s long, narrow, and 
pointed, the anus 1 mm. or more (¢) from the tip. Vulva not salient, 
situated slightly posterior of the middle of the body. From vulva 
to bifurcation of the uterus is about 4.5 mm. Eggs thick-shelled, 
ellipsoidal, 63 to Tip long by 38 to 48, wide, according to most 

authors, or 68 to 15g long by 36 to 384 wide, according to [Sra not 
vet segmenting when deposited; Uribe notes that the shell is thick- 
ened at one end of the egg, and that this thickening may enclose a 
lenticular clear space. 

Life history.—Lggs pass in the feces of the host and develop in 
1 to 12 days under favorable conditions of temperature (18 to 29? C.) 
and moisture to the point where each contains an infective embryo. 
Eggs develop in water, physiologic saline solution, on salt solution 
agar, in 1:1,000 corrosive sublimate or 1 per cent sulphuric acid. 
When these eges are swallowed by suitable birds, the embryos are 
released from the shell and develop to adult worms. Within 415 
hours after ingestion of the eggs, the larvae are found to have 
emerged into the small intestine. At the end of 24 hours they are 
present in the ceca, and sometimes in the colon, and are 2504 long by 
isn wide. In 10 days they are 7904 long by 45& wide. The entire 
development in the bird takes place in the digestive tract, the worms 
being mature in 24 days. "There 1s no wandering of the larvae to 
the lungs as is possibly the case in Ascaridia galli (p. 82), although 
the Oklahoma Experiment Station reports that all chicks fed with 
larvae died of pneumonia in 8 to 10 days. Galli-Valerio and also 
Latulle and Marotel have reported the occurrence of the larvae in 
tumors in tlie ceca, and Graybill has found the larvae in the mucosa. 
Uribe finds the young worms in the cecal glands from the second to 
the fifth day after infection, subsequent development taking place in 
the lumen of the intestines, but about the ninth day worms may be 
found with the anterior third of the body inserted in the cecal gland. 
He found mature females in 56 days. Earthworms may ingest the 
eggs and carry them to the intestine, and birds may become infested 
by eating such earthworms; the earthworms may also pass these eges 
in their casts and thus infect otherwise uninfected ground. 

Eggs from worms collected from chickens killed and chilled at 
349 F., then frozen for 3 days at 0? to 10? F., then kept at 0° fo 
10° F. for 6 months, were found to develop embryos in 75 per cent 
3 the egos anth by Riley and James. According to Graybill, 

"a may survive desiccation for 16 to 18 days; eggs in soil contained 
live embryos after 8 months. 

Distribution.—Cosmopolitan. This species is very common in the 
United States. 
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a. 
* 


HETERAKIS ALATA Schneider, 1865 


Hosts.—(Crypturus, species and Z7namus, species. 

Location.—Intestine. 

Morphology.—Heterahis (p. 50): Month with 3 small lips. Lat- 
eral membranes large. Travassos says esophagus with bulb more or 
less developed, with a diameter of about 240 to 3004: the slender part 
measures about 1.2 mm. long. 

Wale 17 to 20 mm. long. Caudal alae (fig. 68) wide: preanal 
sucker about 1804 in diameter, with a papilla on its posterior border. 
Schneider described and figured only 9 pairs of caudal papillae but 
Travassos states there are 14; his figure seems to show 13 pairs. 
Spicules slender. about 630 to 6504 long. Cloacal aperture about 
279u from posterior end. 

Female 25 mm. long, according to Schneider: 35 to 37 mm. long. 
according to Travassos. Vulva at anterior third of body. Anus 
about 4604 from posterior end. Eggs 594 long by 374 wide. 

Life history —Probably similar to that of ZZ. gallinae (p. 54). 

Distribution.—South America (Brazil). 


HETERAKIS ARQUATA Schneider, 1865 


Nynonym—.lscaridia arquata (Schneider, 1866) Railliet and 
Henry. 1914. The allocation by these authors of this species to 
Asearidia evidently was based on Schneider's inadequate descrip- 
tion: Travassos has shown, in a more complete study, that 1t belongs 
in the genus Meterakis. 

[fosts.— Cry pturus cupreus and Psophia viridis. 

Location.—Intestine. 

Worphology —Heterakis (p. 50): Mouth with 3 very small lips 
with no teeth. Lateral membranes present. Travassos says esopha- 
gus 1.55 to 1.44 mm. long, with a small bulb and a slight dilation in 
the anterior part. 

Male 14 to 22 mm. long. Preanal sueker 905 in diameter, a papilla 
on its posterior border. In addition (fig. 69) 12 pairs of caudal 
papillae. 3 of them preanal. Spicules equal and similar: Travassos 
says they are about 2604 long, but he must mean 2.6 mm.. judging 
from his figure (fie. 70). S he says the cloacal aperture is 270p 
from the posterior end. 

Female 22 to 31 mm. long. Vulva salient, situated a little an- 
terior to the middle of the body. Anus about 1.12 mm. from pos- 
terior end. Eggs 524 long by 294 wide. 

Life history —VYrobably similar to that of Z. gallinae (p. 54). 

Distribution.—South. America (Brazil). 
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HETERAKIS BANCROFTI Johnston, 1912 


Host.——Catheturus lathami. 

Location.—Ceca. 

Morphology.—Heterakis (p. 50): Mouth with 3 prominent lips of 
equal size. Alimentary canal of usual Heterakis type. 

Male 4.8 mm. long by 220& wide. Tail (fig. 71) with very narrow 
delicate appendage. Sucker 734 in diameter, with chitinous ring, its 
posterior margin about 354 anterior to cloacal aperture. Caudal 
alae lobulated. Six pairs of papillae, of which 2 are preanal and 4 
postanal Spicules equal, 8604 long, sharply pointed. 





15 mm 


Fics. 68—71.—68, I[ETERAKIS ALATA. MALE TAIL. AFTER SCHNEIDER, 1866. HETERAKIS 
ARQUATA. MALE TAIL. 69, AFTER SCHNEIDER, 1866. 70, AFTER TRAVASSOS, 1913. 71, 
HETERAKIS BANCROFTI. MALE TAIL. AFTER JOHNSTON, 1912 


Female 6.25 mm., long by 3304 wide. Tail rather short (anus 910p 

from end) and sharply pointed. Vulva at about middle of body. 
Life history —Probably similar to that of H. gallinae (p. 54). 
Distribution.—Australia. 


HETERAKIS BERAMPORIA Lane, 1914 


Host.—Gallus gallus. 

Location.—Ceca; adults in lumen, larvae in nodules. 

Morphology —Heterakis (p. 50): Very similar to M. gallinae, but 
with short spicules. Lateral membranes begin about 800x from head 
and extend almost entire length of body. 

Male 5.5 mm. long by 2104 wide. The circular sucker (fig. 72) is 
55u in diameter. The spicules 350 and 3004 long, the longer with a 
tapering curved point, the shorter expanding in the terminal third 
end with a prominent angle on the ventral aspect near the point. 
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Twelve pairs of papillae; 2 pairs near the sucker, 6 in the region of 
the cloacal aperture. of which the third lateral pair ìs comparatively 
small; the 2 ventral pairs of this group lie close together; posterior 
to this group is a pair of moderate sized papillae; the lateral papillae 
of the caudal group are relatively distant from one another and the 
posterior pair 1s much the larger. 

Female 6.6 mm. long by 3004 wide. The body has the usual dorsal 
curve anteriorly and also curves ventrally somewhat abruptly at the 
level of the vulva, which is in the middle of the body; a posterior 
flap projects forward over the vulva. The anus 1s 6604 from the tip 
of the tail. The eggs are 504 long by 30» wide. 

Life history —Probably similar to that of H. gallinae (p. 54). 

Distribution—Asia (Imlia (Bengal) and Philippines). 


HETERAKIS BOSIA Lane, 1914 


Hosts.—Ceriornis satyra and Tragopan satyra. 
Location.—Intestine, probably ceca. 
Morphology.—Heterakis (p. 50): Cuticle with cross-striations. 


Omm. 





Fic, 72.—l1ÍETERAKIS BERAMPORIA. MALE TAIL, AFTER LANE, 1914 


Lateral alae throughout practically whole length of body, ending 
near the sucker of the male and 30 from posterior extremity of 
female. Esophagus 1.5 mm. long. 

Male S.1 mm. long. Cloacal aperture 1.5 mm. from caudal ex- 
tremity; long slender appendage (tbat is, part of tail posterior to 
the papillae) is 7004 long. Sucker 2504 in diameter, its posterior 
rim 3504 from the cloacal aperture. Twelve pairs of caudal 
papillae (fig. 73a) of which 4 are preanal, 2 adanal, 6 postanal. 
Spicules unequal, the right (fig. 13c) 1.6 mm. long, its proximal end 
wide (154) like a spear head, its distal end a long sharp point; left 
spicule (fig. 730) 9004 long. with a one-sided expansion at about a 
quarter of its length from the point. 

Female 9.5 mm. long by about 4004 wide. Anus 1.5 mm., caudal 
papillae 8004, from posterior extremity. Vulva slightly posterior 
to middle of body; posterior to it there are occasionally 5 or 6 
cuticular tubercles. Eggs Tóy long by 354 wide. 
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Life history—Probably similar to that of ZI. gallinae (p. 54). 
Distribution.—Asia. (India). 


HETERAKIS BRASILIANA Linstow, 1599 


Synonym—Ascaridia brasiliana (Linstow, 1599) Travassos, 1913. 
In a later study, Travassos (1918) reassigns this species to Heterahis. 

Iosts.—Perdir, species and Rhynchotus rufescens. 

Location.—Intestine. 

Morphology —Heterakis (p. 50): Mouth with 3 lips; at the base 
of the lips there occurs laterally a papilla. Lateral alae of cephalic 
extremity large. Esophagus 1/11.5 of total length. Posterior ex- 
tremity of both sexes with digitiform prolongation. 

Male 19.1 mm. to 20 mm. long by 520 to 5904 wide. Tail 1/57 
of total length, according to Linstow: 4504 long, according to 
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lig. 73.—HETERAKIS BOSIA. a, MALE TAIN AND POINT OF RIGHT SPICULE; b, LEFT 
SPICULE FROM DORSUM ; C, RIGHT SPICULE FROM SIDE. AFTER LANE, 1914 


Travassos. Preanal sucker 2004 in diameter, with a papilla on pos- 
terior rim. The earlier descriptions (Linstow, 1899, and Travassos, 
1913) describe and figure 10 pairs of caudal papillae but those 
fgures omitted all detail of the cloacal region, whereas according 
to Travassos, 1918. there are 12 pairs of papillae, his figure (fig. 14) 
showing a pair just anterior and another just posterior to the cloacal 
aperture. The 12 pairs are arranged as follows: 2 preanal, 6 adanal, 
4 postanal. There is in addition an unpaired papilla on the right 
side slightly posterior to the sucker. Spicules short and wide, about 
260u long, according to early descriptions; 3904 long, according to 
Travassos, 1918. 

Female 34 mm. long by 1904 wide. Vulva in anterior part of 
body. Tail 1/30 of total length. Eggs 654 long by 444 wide (Tra- 
vassos says 0.065 mm. long by 0.944 mm. wide but the latter figure 
is evidently a typographical error for 0.044). 


NEMATODE PARASITES OF BIRDS 59 


Life history —Probably similar to that of ZZ. gallinae (p. 54). 
Distribution—South America (Brazil). 


HETERAKIS BREVISPICULUM Gendre, 1911 


Hosts —Francolinus bicalcaratus, Gallus gallus, and Numida 
meleagris. 

Location —Ceca. 

Morphology —H eterals (p. 50): These worms are very similar 
to Hf. gallinae (p. 53), but the males have short, equal spicules and 
the sucker rim (fig. 77) is broken by papillae on each side. as well as 
by the papilla in the posterior rim. 

Male 5.34 to 8.35 mm. long by 250 to 3004 wide. The spicules 
(fig. 16) 4004 long and equal: sucker as described above. The 
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ig. T4.—IIETERAKIS BRASILIANA. MALE TAIL. AFTER TRAVASSOS, 1918 


spieules are shaped like a small nail, with an enlarged head and with 
its tip united to a dorsal prominence by an oblique line. Travassos 
has described Z. gallinae from Brazil as having equal spicules 270p 
long. Apparently he had one of the species similar to this one, with 
equal spicules. Caudal pupillae (fig. 75). 

Female 6.58 to 10.6 nun. long bel 260 to 3604 wide. The vulva is 
in the middle of the body. The eggs are elliptical, 63x long by 365 
wide. and deposited before the formation of the embryo. 

Life history —YProbablv similar to that of M. gallinae (p. 54). 

Distribution.— Africa (Dahomey and Belgian Congo) and South 
America (Brazil). 


HETERAKIS CAUDATA Linstow, 1906 


Hosts — Anas sponsa and Lampronessa sponsa. 

Location —Ceea. 

Morphology. — Hetevakis (p. 50): Three semicircular lips. 
Esophagus with bulb. 
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Male 7.8 mm. long by 2904 wide. Esophagus 1/8.5, tail 1/42, of 
total body length, the latter (fig. 79) with a styloid prolongation at 
its posterior end. Preanal sucker 1804 in diameter. Caudal alae 
broad. Two long pedunculated papillae on each side of sucker; in 
addition 4 pairs just anterior to the cloacal aperture, and 4 pairs sit- 
uated more posteriorly. Spicules equal, 440 long. 

Female 11.0 mm. long by 2904 wide. Tail long and pointed, 
1/15 of total body length. Vulva posterior to middle, dividing body 
in ratio of 19:14. Eggs 70u long by 44» wide. 
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Fics. 75-78.—lIETERAKIS BREVISPICULUM. 75, MALE TAIL. 76, 


SPICULE. 77, REGION OF SUCKER. “8, HETERAKIS GALLINAE. 
REGION OF SUCKER. ALL AFTER GENDRE, 1011 





Life history—Probably similar to that of Z. gallinae (p. 54). 
Distribution—Europe (Germany (Zoological Museum, Koenigs- 
berg) ). 


HETERAKIS CHENONETTAE Johnston, 1912 


Host.—Chenonetta jubata. 

Location.—Ceca. 

Morphology.—Heterakis (p. 50): Anterior end tapering rather 
rapidly; posterior extremity pointed. Lips equal, small. 

Male 6.8 mm. long by 1904 wide. Caudal alae prominent, with 9 
pairs of papillae (fig. 80), of which 4 are preanal (3 just anterior 
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to cloacal aperture and 1 at side of sucker). Cloacal aperture promi- 
nent, the sucker, which is also prominent, 1944 anterior to it. Johns- 
ton's description of the spicules is confusing. He states: “ The 
spicules are 1.17 mm. in length and 0.013 mm. in breadth. The 
ionger male spieule is strongly curved. and has a fairly uniform 
breadth (0.008 mm.), but tapers slightly toward the extremity. 
The length is 0.48 mm. The shorter spicule has a length of 0.18 
mm., and a breadth (in its mid-region) of 0.012 mm., but the ex- 
tremity is widened and rounded." ‘The spicule which Johnston 
figures agrees with the first length given, being about 1.1 mm. long. 

Female 7.7 mm. long by 2604 wide. Vulva just posterior to middle 
of body (4.2 mm. from anterior end). Anus 5304 from posterior 
end. Eggs in uterus embryonated. 

Life history.—Probably similar to that of H. gallinae (p. 54). 

Distribution —Australia (Sydney). 
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Fics. 79~82.—79, FIETERAKIS CAUDATA, MALE TAIL. AFTER LINSTOW, 1906. SO, 
HETERAKIS CHENONETTAE. MALE TAIL. AFTER JOHNSTON, 1912. 81, lIETERA- 
KIS CIRCUMVALLATA. MALE TAIL. AFTER LiNSTOW, 1906. $82, HETERAKIS 
DISPAR. MALE TAIL, AFTER RAILLIET, 1803 


HETERAKIS CIRCUMVALLATA Linstow, 1906 


Tost.—Cygnus atratus, black swan, a species from Australia; not 
Cygnus olor. Gedoelst lists this worm from C. olor, but it is doubt- 
ful if it has ever been correctly reported from this host. 

Location.—Cecum. 


Morphology.—Heterakis (p. 50) : Head with 3 hemispherical lips. 
Esophagus short, with terminal bulb: intestine at origin wider than 
esophagus. 
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Male 13.1 mm. long by 4104 wide. Tail (fig. 81) 1/57 of total 
body length. The spicules are equal and 4804 long. ‘The sucker is 
1904 in diameter and has a heavily chitinized wall. There are 2 
long-stalked papillae on each side of the sucker, 4 pairs of digitiform 
preanal papillae (the last pair is adanal, according to Linstow's 
figure). and 4 pairs of postanal papillae, of which the last 3 are 
grouped close together. 

Female 14.8 mm. long by 4004 wide. The pointed tail comprises 
1/12 of the total length. The vulva is somewhat posterior to the equa- 
tor of the body, about 4/7 of the body length from the head. Eggs 
G2u long by 44u wide. 

Life history —Probably similar to that of 7/. gallinae (p. 54). 

Distribution.—Europe (Germany (Koenigsburg Zoological Mu- 


seum)). 
HETERAKIS DISPAR (Schrank, 1790) Dujardin, 1845 


Synonym.—Ascaris dispar Schrank, 1790. 

Hosts.—Anas anser domestica, A. boschas, A. boschas domestica, 
A. canadensis, A. leucopsis, A. moschata, A. tadorna, Anser anser, 
A. cinereus, A. fabalis, A. segetum, Bernicla sandwichensis, Surnia 
passerina, Strix passerina, Tadorna tadorna. 

Location.—Cecum. 

Morphology.—Heterakis (p. 50): White worms, thinned pos- 
teriorly. ‘Two lateral membranes, which are widest in the anterior 
portion of the body and gradually narrowed posteriorly. Mouth 
with 3 small lips. 

Male 11 to 18 mm. long. Caudal alae (fig. 82) with a sharply de- 
limited anterior margin. Ten pairs of caudal papillae, of which 2 
pairs are near the sucker and in relation with an anterior.long bursal 
expansion, 4 pairs of ray-like papillae and 1 pair of sessile papillae 
are near the cloacal aperture in relation with a second shorter bursal 
expansion, and 3 pairs posterior of these in relation with 2 smaller 
expansions anterior of the narrow terminal tail end, according to 
Railliet's figure; Schneider and Fiebiger show 4 pairs in the second 
and third groups. The 2 spicules are equal, slender and compara- 
tively short, approximately 5004 long in American material, and 
apparently 4004 long according to Railhet’s figure. The sucker has 
chitinous walls, interrupted on the posterior rim. 

Female 16 to 23 mm. long. Tail straight, long and slender. Vulva 
a little posterior of the middle of the body, surrounded by a cuticular 
thickening. Eggs 59 to 624 long by 39 to 414 wide. 

Life history. —Yrobably similar, in a general way, to that of H. 
gallinae (p. 54). It is less common in geese that are being ranged 
on pasture than in those kept up and fed. 

Distribution.—United States (Nebraska). Europe (England, 
France, Germany, Italy) and Asia (Russian Turkestan (Xulieata) ). 
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HETERAKIS FARIAI Travassos, 1913 


H ost.—Odontophorus capueira. 

Location.—Intestine. 

Morphology —Heterakis (p. 50): Mouth with 3 equal lips. Esoph- 
agus about 9004 long, provided with a bulb. 

Male 6 mm. long. Caudal extremity with a long tapering pro- 
longation (fig. 83). Caudal alae wide. Preanal sucker circular, 
about 364 in diameter, with a papilla on its posterior rim. Twelve 
pairs of papillae, some of them asymmetrically arranged: 3 pairs 
are preanal. Spicules long and unequal. Travassos describes them 
as 810u and 1704 long but his figure does not show any such great 
difference in the size. Judging from the position of the cloacal 
aperture which he says is 4854 from the posterior end, the shorter 
spicule would measure about 9004 and the longer spicule over 1 
mm. (roughly 1.3 mm.) in length. 





lig. $3.—ITETERAKIS FARIAI. MALE TAIL, AFTER TRavassos, 1913 


Female Y mm. long. Vulva near middle of body. Anus about 1 
mm. from the posterior end. Eggs 144 long by 334 wide. 

Life history.—Probably similar to that of H. gallinae (p. 54). 

Distribution —South America (Brazil). 


HETERAKIS HAMULUS Linstow, 1906 


flosts—Pavo cristatus and P. spicifer. 

Location —Cecum. 

Morphology.—Heterakis (p. 50): Head with 3 slightly prominent 
lips. Short esophagus terminating in a bulb. Tail pointed. Cuti- 
cle finely striated transversely. 

Male 1.5 mm. long by 410p wide. Esophagus length 1/9 of body 
length. Right spicule (fig. 84) slender, 3704 long, ending in a hook 
distally; left spicule straight, 3204 long. surrounded by a broad cor- 
neous sheath from which only the point projects. Sucker Tip in 
diameter. Two stalked papillae on each side of the sueker, 5 papil- 
lae on each side of the cloacal aperture. the posterior pair being more 
ventrally located than the others, and 3 pairs of papillae posterior 
to these. Tail length 1s 1/21 of total length. 
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Female 7.6 mm. long by 4604 wide. Esophagus 14 of body length. 
Tail length 14 of body length. Vulva almost in equator of body. 
Eggs 57» long by 424 wide. 

Life history.—Probably similar to that of H. gallinae (p. 54). 

Distribution.—Europe (Germany). 


HETERAKIS INTERLABIATA Ortlepp, 1923 


Host—Rhizothera longirostris. 

Location.—Ceca. 

Morphology—Heterakis (p. 50): Mouth with 3 lips which are cut 
in at their base; between each pair of lips a small interlabium. 
Dorsal lip with 2 papillae, the other lips with one papilla each. 
Lateral alae well developed, conspicuous, commencing a little pos- 
terior to the head (fig. 85), extending into posterior half of body. 

Male 7 mm. long by 3004 wide. Bursa continuous anteriorly across 
ventral surface. Tail with long filiform appendage. ‘Twelve pairs 
of caudal papillae of which 3 are preanal, 5 adanal, and 4 postanal. 
Spicules equal, 1.25 mm. long, or slightly subequal, the left flanged, 
the right tapering to an acute tip (fig. 86). 

Female 8 to 9.5 mm. long by 360 to 4004 wide. Tail long and 
pointed. Vulva at about middle of body. Eggs oval, 664 long by 
314 wide. 

Life history.—Probably similar to that of 77. gallinae (p. 54). 

Distribution.—Asia (Straits Settlement (Malacca)). 


HETERAKIS ISOLONCHE Linstow, 1906 


Synonym.—Probably Heterakis neoplastica Wassink, 1917 (p. 65). 

Hosts.—Crossoptilon manchurianum, Lophophorus impeyanus, 
Ithagenes cruentus, Phasianus colchicus, P. chrysomelas, Thaumalea 
amherstiae, T. picta, Tragopan satyra. 

Location.—Ceca. 

Morphology.—Heterakis (p. 50): Mouth with 3 small lips, each 
with 2 papillae. Esophagus region of body with narrow lateral 
membranes. Esophagus with bulb. 

Male 7.5 to 9 mm. long by 380 to 4804 wide. Esophagus 1/6.8 
total length. "Tail 1/13 of total length, ending in a long slender point 
(fig. 87). Caudal alae continuous anteriorly across ventral surface 
in specimens examined by the writer, though this is not shown in the 
figures. Preanal sucker 130 to 1501 in diameter, with chitinous ring. 
Twelve pairs of caudal papillae, according to Linstow, 11 pairs 
according to Lucet and Henry; 2 pairs are in conjunction with the 
sucker, 5 or 6 pairs are adanal, and 4 pairs postanal. Spicules equal 
(1.41 mm.), according to Linstow; according to Lucet and Henry 
subequal, 1.4 to 1.75 mm. long. They have wide alae. 
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Female 9 to 12 mm. long by 425 to 470” wide. Esophagus 1/8.4. 
tail 1/7.3 of total body length; the tail ends in a very long slender 
point as in the oxyurids. Vulva a little anterior to middle of body, 
dividing the body in a ratio of 22:25; posterior to it a row of 2 to 3 
papillae, and at times a papilla anterior to it. The number and posi- 
tion of these vulvar “papillae” are not constant and Baylis and 
Daubney (1922) suggest they are due to the action of the sucker of 
the male in attempting copulation. Eggs 70 to “54 long by 42 
to 46u wide. 

Life history —Probably similar to that of H. gallinae (p. 54). 
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Fics. 84-86.—84, HETERAKIS HAMULUS. MALE TAIL. AFTER LINSTOW. 
1906. 85-86, HETERAKIS INTERLABIATA. 85, ANTERIOR END; S6, MALE 
TAIL. AFTER ORTLEP?P, 1923 


Distribution. — Europe (Germany (Zoological Museum Koenigs- 
berg), France, England), Asia (India), and North America (United 
States and Canada). 

Wassink considers that the specimens described by Lucet and Henry 
as M. isolonche are identical with his species, M. neoplastica (p. 65), 
but the evidence which he presents, based mainly on the erossing of 
the extruded spicules, is not conclusive. 


HETERAKIS NEOPLASTICA Wassink, 1917 


Hosts —P hasianus colchicus, P. satscheunensis, Thaumalea obscurus, 
and T. pictus. 


Location.—Ceca. 

Morphology.—Ileterakis (p. 50): Head with 3 hemispherical lips, 
each lip bearing 2 short papillae. Esophagus cylindrical with pyri- 
form bulb. Lateral alae narrow, extending almost the whole length 
of the body (to origin of caudal alae in male). 
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Male 15 mm. long by 5504 maximum width. Esophagus. including 
bulb. 1.9 mm. long; esophagus 79 wide; bulb 3704 long by 210p wide. 
Preanal sucker 9504 from tail end and measuring 1404 in diameter, 
its posterior edge interrupted bv a depression. Caudal alae (fig. 88) 
originating just anterior to sucker and extending almost to tail end. 
Cloacal aperture 6404 from tail end. Twelve pairs of caudal 
papilae, their position and relative size identical with those of 
JH eterakis isolonche: 2 pairs at the level of the sucker, 6 pairs adanal, 
and 4 pairs postanal. Two spicules of almost equal length, 1.8 mm. 
(the left spieule a few microns longer than the right spicule) : the 
width of the left spicule is 764, that of the right spicule 494. If 
extruded, the spicules cross each other, a condition which is seen in 
H. isolonche also, as figured by Lucet and Henry. 

Female 17 mm. long by 6004 maximum width. Total esophagus 
2.1 mm. long. Anus 1.2 mm. from tail end. Vulva 8 mm. from 
head end; 2 prevulvar and 2 to 3 postvulvar papillae. Vagina very 
long. Eggs 65 to 6v& by 35 to 40. 
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Fies. S1—-88.— 87, IIETERAKIS ISOLONCHE. MALE TAIL, AFTER LiNSTOW, 19060. SS, 
IIETERAKIS NEOPLASTICA. MALE TAIL, AFTER WASSINK, 1917 


Life history —Probably similar to that of H. gallinae (p. 54). 

Distribution.—Europe (Holland (Amsterdam) ). 

This species is very close to M. isolonche, but because of certain 
morphological differences (size of worms, length of tail of both male 
and female), and because of an apparent difference in pathogenicity 
of the two nematodes, the present writer prefers to regard them as 
distinct species at the present time. Spindle-cell sarcoma of the 
pheasants listed above is attributed by Wassink to H. neoplastica, 
whereas the nodular growths caused by 17. ¿solonche have not been 
shown to be of that nature. 

Since the above was written, Baylis (1925) has examined Was- 
sink's specimens and has come to the conclusion that this species 1s 
identical with Z. ¿solonche (p. 64). 


METERAKIS LONGECAUDATA Linstow, 1879 


Hosts —Francolinus gularis, Galloperdie spadicea, Lophophorus 
impeyanus, Megacephalon maleo, Tragopan satyra. 
Location.—Ceca. 
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Morphology.—Ileterakis (p. 50): Mouth with 3 lips. followed by 
a short vestibule. Esophagus 1 5.5 of total length. with well de- 
veloped bulb with valve teeth. Lateral alae well developed, extend- 
ing for greater part of length of body. 

Male 7.9 to 9.1 mm. long by 2404 wide. Tail (fig. 89) very long 
and sharply pointed. 1/19 of total length. Caudal alae wide. Preanal 
sucker SO to 904 in diameter, 100 to 1504 from cloacal aperture. 
Twelve pairs of caudal papillae, of which 8 are postanal and 4 pre- 
anal. Left spicule (1204 long) much shorter than right (2.5 mm. 
long). 

Female 7.9 to 9.6 mm. long by 3604 wide. According to Linstow, 
vulva very slightly anterior to middle of body. dividing body length 
in ratio of 73:75; according to Baylis and Daubney slightly posterior 
to middle, 3.7 to 4.75 mm. from tail end. Tail 15 of total length. 
According to Baylis and Daubney, there is a conspicuous pair of 
caudal papillae at abont 6804 from posterior end. Eggs ($5 to 
18p. long by 43 to 4Su wide. 

Life history.—PVProbably similar to that of JI. gallinae (p. 51). 

Distribution.—Asia (India (Zoological Garden, Calcutta) ). 


HETERAKIS MACROURA Linstow, 1883 


Il ost —Megaloperdix nigelii. 

Location —1Intestine. 

Morphology.—Heterakis (p. 50): Mouth with 2 (7) semicircular 
lips. Tail pointed. Esophagus 1/7 of total body length. somewhat 
swollen posteriorly. 

Male 9 mm. long by 6004 wide. Tail 1/7.5 of total length. Caudal 
alae (fig. 90) wide: preanal sucker very large. Ten pairs of papillae, 
of which 4 pairs are preanal, 1 pair adanal, 5 pairs postanal. Spic- 
ules sharply pointed. 1304 and 1104 long. 

Female 12.6 mm. long by 6604 wide. Tail 1/7.8 of total length. 
Kees (2p long by 48 wide. Position of vulva not given. 

Life history.—Yrobably similar to 77. gallinae (p. 94). 

Distribution—Asia (Turkestan). 


HETERAKIS PAPILLOSA (Bloch, 1732) Railliet, 1885 


Synonyms.—Ascaris papillosa Bloch, 1182; ZJIeterakis monticel- 
liana Stossich. 1892: /7eterakis stylosa Linstow, 1901. 

This species has been greatly confused with Meterakis gallinae 
(IT. vesicularis). Railliet and Henry have consequently used the 
name ZZetevakbis monticelliana to differentiate it but that is not 
allowable nnder the rules of nomenclature. 

Hosts — Otis tarda and O. tetra... 

Location.—Colon and ceca. 
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Morphology —Heterakis (p. 50): The original descriptions of 
both Ascaris papillosa and Heterakis monticelliana are inadequate; 
that of H. stylosa is more complete. Baylis has examined speci- 
mens of both Z7. monticelliana and H. stylosa and finds them identi- 
cal. The combined descriptions follow: Cuticle smooth, very thick; 
head with 3 anteriorly directed lips; esophagus thin, with bulb at 
posterior end. Baylis says that, contrary to Stossich's description, 
narrow lateral alae are present along almost the whole length of the 
body. 

Male 9 to 18 mm. long by 6204 wide. Esophagus 14 of total 
length. Caudal alae (figs. 91 and 92) wide, elliptical. Preanal 





Fics. S9-92.—89, HETERAKIS LONGECAUDATA. @, CUTICLE; b, MALE TAIL. 
AFTER LINSTOW, 1879. 90, HETERAKIS MACROURA. MALE TAIL, AFTER 
LINSTOW, 1883. 91, IIETERAKIS PAPILLOSA, MALE TAIL, VENTRAL VIEW. 
AFTER LINSTOW, 1907. 92, HETERAKIS PAPILLOSA. MALE TAIL, LATERAL 
VIEW. AFTER STOSSICH, 1892 


sucker very prominent, 2204 large. Baylis states that the lateral 
view of tail as figured by Stossich shows admirably the highly char- 
acteristic shape of the sucker. "Tail 1/55 of total length, with styloid 
appendage 610, long. Stossich described 7 pairs of caudal papillae 
but evidently overlooked a pair, as Daylis found 8 pairs as described 
by Linstow, 1 pair near the sucker, 2 lateral and 1 ventral just 
anterior to cloacal aperture, and 4 postanal. Spicules equal, 610p 
long. 

Female 15 to 20 mm. long. Esophagus 1/9, tail 1/9 of total body 
length; tail finely pointed. Vulva posterior to middle of body; ac- 
cording to Stossich, it is at the posterior third; according to Linstow, 
it divides the body length in ratio of 98:17. Posterior to vulva in 
ventral line 3 or 4 mushroom-shaped cuticular bosses. 
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Life history —Yrobably similar to that of H. gallinae (p. 54). 
Distribution.—KEurope (Germany (Leipzig)) and Asia (Russian 
Turkestan). 
HETERAKIS PARISI Blane, 1913 


Host.—* Nandou ” (=Rhea americana). 

Location.—Cecum. 

Morphology—Heterahis (p. 50): Body cylindrical, attenuated 
at both ends. Lateral membranes present, extending from level of 
buccal cavity to near the posterior extremity of body. Cuticle with 
fine transverse striations. Mouth with 3 small lips, 184 high, each 
with 2 external papillae. Total length of esophagus 1 mm.; bulb 
915g in diameter. 





Fic. 93.—HETERAKIS PARISI MALE TAIL. AFTER BLANC, 1914 


Male 7 to 9 mm. long by 350 to 4002 wide. Caudal extremity (tig. 
93) with long delicate point. Preanal sucker with chitinous ring, 
notched in the median line on its posterior edge. Two bursal alae 
with 12 pairs of papillae of which 2 are preanal, 2 adanal, and 8 
postanal. Spicules very unequal, the right about 2.2 mm. and the 
left 6404 long, provided with large pon alae 454 in trans- 
verse diameter. 

Female 10 mm. long by 340 to 3604 wide. Tail very slender. 
Vulva slightly anterior to middle of body. Eggs 68 long by 45, 
wide. 

Life history —Probably similar to that of H. gallinae (p. 54). 

Distribution—Europe (France (Dijon)). 


HETERAKIS PSOPHIAE Travassos, 1913 
Synonym.—Ganguleterakis psophiae (Travassos, 1913) Lane, 1917. 


Host.—Psophia viridis. 
Location.—Intestine. 
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Morphology.—IHeterakis (p. 50): Mouth with 3 small equal lips. 
Esophagus 1.13 to 1.26 mm. long, with small bulb. 

Male 10 mm. long. Cloacal aperture (fig. 94) 352, from posterior 
end. Preanal sucker circular, about 904 in diameter, with a papilli- 
form nodule in its posed rim. Ten pairs of caudal papillae, 
asymmetrically disposed, 3 of them preanal, 7 postanal. Spicules 
short, robust, and equal, measuring about 6304 long. 

7i miu 12 mm. long. Anus 800 to 9004 from ana end. Vulv: 
(fig. 95) a little posterior to middle of body. Posterior to the vulva, 
papiliform cutienlar swellings varying in number from 1 to 6 
(usually 4); at times they are greatly reduced in size. Eggs 52 
long by 394 wide. 

Life history —Probably similar to that of H. gallinae (p. 54). 

Distribution.—Sonth America (Brazil). 
| 
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Fics. 94-95.—I1ETERAKIS PSOPHIAE. 94, MALE TAIL. 95, VULVA. AFTER TRAY- 
Assos, 1013 


HETERAKIS PUSILLA Linstow, 1966 


JH osts.—Gallus gallus and Gallus lafayettii. This species is listed 
from the chicken by Gedoelst. Linstow described it from €. lafay- 
ettii and there appears to be no definite record from the chicken. 

Location.—Ceca. 

Morphology—Heterakis (p. 50): Head with small rounded lips. 

Male 5 mm. long by 190& wide. Esophagus 1/5 of body length. 
Tail (fig. 96) comprises 1/12 of body length and is finely pointed. 
Left spicule 5304 long; right spicule 1504 long. Caudal sucker 
round. Four pairs large postanal papillae, the interval in the case 
of the 2 posterior pairs greater than the intervals for other adjacent 
pairs. 

Female 5.13 mm. long bv 2404 wide. Esophagus length equal to 
5/29 of body length. Tail length equal to 2/19 of body length; long 
and pointed. Vulva 12/17 of body length behind head end. Eggs 
thick-shelled, 654 long by 31u wide. 

Life m e Sa similar to that of Z. gallinae (p. 54). 

Distribution.—Northern Province (Mamadu). This locality could 
not be definitely located but 1s thought to be in the Uganda Protec- 
torate, British East Africa. 
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HETERAKIS PUTAUSTRALIS Lane, 1914 


Host —Gallus gallus. 

Location.—Ceca. 

Morphology —Heterakis (p. 50): Small worms, curved dorsally 
at the cephalic end. Lateral membranes present, extending almost 
the entire length of body. 

Male 1.6 mm. long by 300& wide. Circular sucker (fig. 97), SOpu 
wide with papilla interruption on posterior border of chitinous rim. 
Twelve pairs of caudal papillae: 2 pairs near the sucker, 6 pairs in 
the region of the cloacal aperture, of which the first (most anterior) 
ot the lateral pairs and the third of these are much the sinallest ; the 





FiGs, 96-98.—96, HETERAKIS PUSILLA. MALE TAIL, AFTER LINSTOW, 1906. 97, ILETERA- 
KIS PUTAUSTRALIS. MALE TAIL, 98S, d, LEFT SPICULE FROM SIDE; b, LEFT SPICULE FROM 
CENTER ; €, RIGHT SPICULE. Fics. 97 AND YS AFTER LANE, 1914 

ventral papillae of this group are fairly far apart: posterior of these 

is a pair of medium sized lateral papillae; in the caudal group. the 2 

lateral pairs are set far apart, and the most anterior pair is very 

small and asymmetrically placed. Right spicule (fig. 98c) 550g 

long and tapering to a blunt conical point. Left spicule (fig. 98 a 

and 6) 2604 long and provided with lateral alae which are not quite 

svnimetrical, Caudal alae do not meet as a cnticular thickening in 
front of the sucker. 

Female $.2 mm. long by 350p wide. Vulva just anterior of the 
middle of the body. Anus 8304 from tip of tail. Eggs 65h long by 
Org wide. 

Life history —Probably similar to that of ZZ. gallinae (p. 54). 

Distribution —Asia (India (Bengal) ). 


METERAKIS SKRJABINI Cram, 1927, new name 


Synonym.—Heterakis arquata Schneider, 1866, of Skrjabin, 1916. 
lTost—Tinamus, species. 
Location —Abdominal cavity. 
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Morphology.—Heterakis (p. 50): Color gray-white. Cuticle with 
fine transverse striations. 

Male 23 to 25 mm. long by 7004 wide. Esophagus 1.125 mm. long, 
its cylindrical part 2384 wide; bulb 2724 long by 3004 wide. Tail 
(fig. 99) pointed, provided with caudal alae; cloacal aperture 420u 
from posterior end. Preanal sucker 2304 in diameter, its posterior 
border 6304 from the caudal extremity. Thirteen pairs of caudal 
papillae of which 2 are preanal, 7 adanal, 4 postanal. Spicules equal, 
8504 long, whip-shaped, the anterior thicker end resembling the 
handle of the whip and the exceedingly fine and delicate posterior 
or free end the whip itself. 

Female 95 mm. long by 1 mm. wide. Esophagus, 1.125 mm. long, 
its cylindrical part 2004 wide; bulb 9554 long by 272p wide. Tail 
conical, anus 2204 from posterior end. Vulva in anterior part of 
body, 4.42 mm. from anterior extremity. Eggs oval, 76.5 to 85u long 
by 47 wide. 

Life history.—Probably similar to that of H. gallinae (p. 54). 

Distribution.—South America (Paraguay). 

At the time that Skrjabin identified the specimens from Tinamus, 
species of Paraguay as Heterakis arquata, he had not seen Travassos's 
paper (1913) but based his identification om Schneider’s scant de- 
scription. Travassos gave a detailed description of Heterakós ar- 
guata, agreeing in all particulars with Schneider’s description, and 
the specimens described by 'Travassos were from the type locality and 
as far as can be ascertained, from the type host, Crypturus cupreus. 
Skrjabin's description differed from that of Schneider in the number 
of caudal papillae, and from that of Travassos in numerous very 
marked respects, as seen below. It has been thought advisable by 
the present writer, therefore, to give a new name to the species de- 
scribed by Skrjabin. 

A comparison of 77. arquata as described by Schneider and Tra- 
vassos, and of M. skrjabinz as described by Skrjabin is as follows: 


H. arquata H. skrjabini 

Freanal sucker (diameter) Oo0us E_T 230g. 
Cloacal aperture, from end | 270u_.-_-...-.----------- 420u. 

of tail. 
Spicules-s.._.. M "C" Very long (according to | Relatively short ($504). 

figure over 2 mm.) 

Caudal papillae.. ........ 12 passe A 13 pairs. 
Anus of female Trois d 2204. 

end. 
Vulva == - ait still A little anterior to mid- | In anterior fifth of body. 


dle of body. 
A A m 52u by 20u.--...- JM 76.5u to 85u by 47u. 
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HETERAKIS TENUICAUDA Linstow, 1883 


Hosts.—Caccabis petrosa and Perdix graeca. 

Location.—Intestine. 

AMorphology.—EH eterakis (p. 50): Head rounded, with 3 slightly 
projecting lips. Esophagus 1/10 or 1/8 of total length. Lateral alae 
present, extending to caudal region in both sexes. 

Male 22 mm. long by 1 mm. wide, according to Linstow, or 17.8 
mm. long by 5524 wide, according to Seurat. Tail length given as 
1/61 and 1/42 of total length by the two authors respectively, with 
a fine sharply pointed appendage 2154 long. Preanal sucker 9904 
in diameter, located 450p anterior to the cloacal aperture in Seurat’s 






] HT 
AA AO 
Aa Ay 
OA AO 
AMA Ala 
AZ M 
eine ieetrillt-. 
2 d o ARCO E St 
e 
FA 










C eda: 


pe DT 





A 





4/00 


n. 


FG 


Fics. 99-101.—99, IIETERAKIS SKRJABINI. MALE TAIL. AFTER SKRIABIN, 1916. 190. 
HETERAKIS TENUICAUDA. MALE TAIL. AFTER LINSTOW, 1883. 101, MALE TAIL. AFTER 
SEURAT, 1918 


specimen; its cutinous (chitinous) rim 504 wide. Twelve pairs oi 
caudal papillae, according to Linstow (fig. 100); Seurat deseribes 
only 12 but his figure (fig. 101) shows 12, there being an additiona! 
pair at the sides of the sucker. The most anterior pair very small. 
at level of origin of caudal alae (thus considerably anterior to 
sucker). Spicules very wide, 980 and 960, long, according to Lin- 
stow, or 890u according to Seurat. 

Female 14 mm. long by 600 wide, according to Linstow (this 
being surprising as it is much smaller than the length given by him 
for the male) or 19.5 mm. long by 672 wide according to Seurat. 
Tail awl-shaped, 1/13 io 1 11 of body length. Vulva 10.1 mm. from 
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the head end in Seurat's specimen. Vestibule 5.5 mm. long; un- 

paired trompe 1.8 mm. long. Eggs 60 to 634 long by 40 to 42y wide. 
Life history —Probably similar to that of 77. gallinae (p. 54). 
Distribution.—Xsia (Turkestan) and Africa (Algeria (Medea)). 


HETERAKIS VALVATA Schneider, 1866 


Hosts.—Urypturus cupreus and C. noctivagus. 

Location.—Ceca. 

Morphology —Heterakis (p. 50): Mouth with 3 small equal lips. 
Lateral membranes present. Esophagus with bulb about 2174 in 
diameter; slender part about 1.45 mm. long. 

Male 10 mm. long. Caudal alae small. Preanal 
sucker 904 m diameter, with papilliform nodule on ! 
its posterior edge. The anterior lip of the cloacal 
aperture, which is 110p from the posterior extremity, 
projects as a triangular valve, from which the 
species derives its name. Schneider described and 
figured (fig. 103) only 11 pairs of papillae, but 
according to Travassos (fig. 102) there are 13 pairs. 
Spicules unequal, 2.6 mm. and 1 mm. lone. 

OAs 
a 





Fics. 102-103.—ITETERAKIS VALVATA. 102, MALE TAIL. AFTER Travassos, 1913. 103, 
MALE TAIL. AFTER SCHNEIDER, 1866 


Female 12 to 15 mm. long. Vulva slightly posterior to middle of 
body, with 2 papilliform ‘projections just below it. Anus 7804 from 
posterior end. Eggs T4p long by 37u wide. 

Life history —Probably similar to that of H. gallinae (p. 54). 

Distribution.—South America (Brazil). 


(?) HETERAKIS VALDEMUCRONATA (Molin, 1860) Stossieh, 1887 


Synonyn.—A scaris valdemucronata Molin, 1860. 

Hosts. —Ciconia maguari and Fuxenura maguari. 

Location.—Proventriculus. 

Morphology.—? Heterakis (p. 50): Head with alae; mouth with 3 
lips. Body attenuated anteriorly. 

Male t mm. long. Posterior extremity bent, acutely conical, with 
long mucron. Anterior to the cloacal aperture a depression with 
saucer-shaped muscular sucker, 

Female 12 mm. long by 2004 wide. Posterior extremity obtuse, 
with mucron. 
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Distribution.—South America (Brazil). 

Railliet and Henry do not list this species in the Heterakidae and 
Stossich and Travassos say it is a doubtful species; the evidence 
seems adequate, however, for its place in the Heterakinae and tho 
present writer is leaving it in this genus. 


HETERAKIS BONASAE, new species 


It ost.—BHBonasa umbellus. 

Location.—Ceca. 

Morphology.—lIleterakis (p. 50): Head with 3 lips. Buccal eav- 
ity present. Esophagus with bulb at posterior end. Lateral alae 
present. very narrow (16.64). extending from a point about 133, 
posterior to the cephalic end. to the anal region of the female and 
to the region of the anterior end of caudal alae of male. 

Male i mm. long by 36524 maximum width. Buccal cavity 41.54 
deep: esophagus. including bulb, 1.0 mm. long: bulb 2165 in diameter. 
Tail (fig. 104) ending in a slender appendage 1584 long: bursal alae 
wide. Cloacal aperture 4154 from posterior end.  Preanal sucker 
prominent. its posterior rim 116,4 anterior to cloacal aperture and 
interrupted by a papilla in the median line; internal diameter of 
sucker 524. external diameter 100 to 1204. Thirteen pairs of caudal 
papiliae. of which 5 are preanal, 1 adanal. and Y postanal. Spicules 
unequal, the longer 1.4 to 1.6 mm.. the shorter 1.1 to 1.3 mm. long: 
both alate. 374 wide. 

Female 7 to 8 mm. long by 365 to 3984 wide. Buceal cavity 50u 
deep: esophagus. including bulb, 1.1 mm. long: diameter of bulb 
2495. Anus 830 to 8604 from posterior end. Tail slender, sharply 
pointed. Vulva (fig. 105) directly at middle of body or slightly 
posterior to middle (dividing body length in ratio of 10:9), the 
vulvar lips being slightly salient, in some cases the under lip 
markedlv so. Eggs $5 to 83h long by 424 wide. 

Life history —Probably similar to that of 77. gallinae (p. 51). 

Distribution.—North America (United States (Pennsylvania) ). 

Type material .—No. 26376, U.S.N.M. (Bureau of Animal Industry 
Helminthological Collections). 

T am indebted for this material from the ruffed grouse to Dr. i5. L. 
3runett. Cornel! University. 


HETERAKIS NATTERERI Travassos, 1923 


JH ost.—(C' ra. blumenbachii, 

Loration.—Ceca. 

Morphology.—lIIeterakis (p. 50): Head with 3 lips. vestibule 25». 
to 28u deep: total length of esophagus 6004: pyriform bulb 1105 1n 
diameter. with heavily chitinized valves. 
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Male 4 mm. long by 3001 wide. Caudal alae regularly developed. 
Caudal papillae number 13 pairs, arranged as follows: 3 pairs of 
preanal papillae (1 at level of anterior and 1 at level of posterior 
border of sucker, pedunculate; 1, sessile, just anterior to cloacal aper- 
ture); 2 pairs of adanal papillae (1 pair situated externally 
(laterally ?), with long slender pedunculations, the other internally 
(ventrally?) with short pedunculations) ; 8 pairs of postanal papillae 
(3 large, lateral, just posterior to cloacal aperture, 2 ventrals corre- 
sponding to the laterals in position and, near the extremity, 3 pairs 
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Fics. 104-107.—H ETERAKIS BONASAE. 104, MALE TAIL. a, VENTRAL VIEW; b, 
LATERAL VIEW. 105, VULVA. HETERAKIS ACUTICAUDA. 106, MALE TAIL, 
107, FEMALE TAIL. NOS. 10€-107 AFTER COBBOLD, 1861 


which vary in shape and position, some of them being absent at times, 
or on the other hand, folds of the alae simulating additional papillae 
above this posterior group). Preanal sucker 78 in diameter, situ- 
ated about 424 from the cloacal aperture. Spicules subequal, about 
1 mm. long, their proximal ends slightly dilated. Gubernaculum 
absent. Cloacal aperture 1602 from caudal end, which is a slender, 
point about Tlu long. 

Female 4.2 mm. long by 4004 wide. Vulva 2 mm. from caudal 
extremity, thus situated more or less at middle of body. Ovejector 
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short, directed anteriorly ; posterior branch of uterus extends to point 
3004 from the anus, anterior branch to 3004 from the esophageal 
bulb. Eggs 634 long by 354 wide. ‘Tail conical, elongated; anus 
3004 from extremity. 
Life history.—Probably similar to that of H. gallinae (p. 54). 
Distribution.—South America (Brazil (Matto Grosno)). 


HETERAKIS ACUTICAUDATA (Cobbold, 1861) Travassos, 1918b 


Synonym.—Strongylus acuticaudatus Cobbold, 1861. 

Host —C hloephaga poliocephala. 

Location.—Ceca. 

Morphology.—Head obtuse, bare. Male 12 to 19 mm. long. Tail 
sharply pointed. Caudal alae (fig. 106) subterminal, large, each ala 
bearing 5 ray-like papillae. Female about 12 mm. long by 333p wide. 
Tail (fig. 107) straight, pointed. 

Distribution.—Europe (London Zoological Garden). 

No further study of specimens of this nematode has been made 
since the original and unrecognizable description by Cobbold. 
Travassos has transferred the species to the genus //eterakis, evi- 
dently basing this transfer on the character of the male tail, and more 
especially the preanal sucker, as figured by Cobbold. However, that 
Cobbold's drawings may be misleading is seen in the case of Stron- 
gylus spiculatus, described and figured by him at the same time as 
Strongylus acuticaudatus. Both figures show the male tail of 
Heterakis sensu stricto; however, Cobbold at a later date (1879) 
wrote that Strongylus spiculatus was identical with his earlier species 
Ascaris strongylina, which in more recent studies has been placed in 
the genus Subulura. The allocation of Strongylus acuticaudatus, 
therefore, is inadvisable except to leave it in Heterakis sensu lato. 


Genus ASCARIDIA Dujardin, 1845 


Generic diagnosis.—MHeterakinae (p. 49): Mouth with 3 lips. 
Esophagus club-shaped, without a bulb. Two lateral membranes 
usually present. Male with caudal alae feebly developed; spicules 
usually equal or subequal. Gubernaculum absent. Preanal sucker 
slightly salient, rounded, with chitinous ring; papillae relatively 
large. Female with vulva near middle of body; uteri divergent. 
Eggs with thick shell, with a clear granulation inside the shell at 
one of the poles. 

Parasitic in intestine (especially the small intestine) of birds and 
possibly of reptiles and fish. 

Type-species —Ascaridia hermaphrodita (Froclich, 1789) Railliet 
and Henry, 1914. 
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KEY TO SPECIES OF ASCARIDIA 


- 


Inadequately described; female 85 mm., male 53 mm. long; from Gallus 
gae, Austrulü.-- s e woe -——— s Ascaridia compressa, p. SS. 
Description more-adeqgmue allan abOve-— e EN 2. 


Male with 13 pairs of caudal papillae, in 2 unusually closely-set rows; 
spicules equal, 6304 long by 2.44 wide; from Macropygia nigrirostris. 

Ascaridia australis, p. S4. 

Male usually with less than 13 pairs of papillae; if has 13 pairs, spicules 


different from above; from other hosts than aboye__________________ on 
3. spicules déscriped as unequal.-....-————— eee eee ee ee 4. 
5»peuesquelorisubequal....---—---e—m— 5. 
4. Female 39 mm., male 40 mm. long; 9 pairs of eaudal papillae; from Capri- 
neu ustempesiisc--1tw -— — TE Ascaridia amblymoria, p. S5. 
Female 55 mm., male 45 mm. long; caudal papillae number 10 pairs plus 
an occasional unpaired papilla; from Tetrao urogallus. 
Ascaridia cylindrica, p. 90. 
5. Male with a total of not more than 15 cido °c... oe 6. 
Male with a total of"20*or more cnvcw"puprWue 24 See 16. 
6. No preanal caudal papillae but S pairs of postanals. ` 
Ascaridia dolichocerca, p. 90. 
Preanal sesudalsmapllae present £  - 7 ie NM ie Y. 
T. Male 36 to 50 mm. long or longer; female 62 to 100 mm. long---------— 8. 
Male not over 31 mm. long: female not over 60 mm. long E 2 2 — — 10. 
S. Esophagus 1/14 of total body length; 4 pairs of preanal caudal papillae; 
tail of female 1/65 of total body length... Ascaridia compar, p. SS. 
Esophagus 1/12.8 to 1/12.3 of total body length: 3 pairs of preanal caudal 
papillae; tail of female not described in one species, 1/133 of total body 
lero ibas tira species. ———— o e o E AA 9 
9. Female 90 to 100 mm. long; male 50 mm. or long er. ventral surface of 


10. 


ine 


14. 


male tail covered with conspicuous granulations. 
Ascaridia styphlocerea, p. 100. 
Female 62 mm. long; male 40 mm. long; male tail without granulations. 
Ascaridia francolina, p. 92. 


Male with 6 or 7T pairs of postanal papillae ---------------------—-—- 11. 
Male with not more than 5 pairs of postanal papules __________ == == 14. 
Spicules 5104 long; male tail with granulations in region of sucker. 


Ascaridia granulosa, p. 92. 


Spicules 1 mm. or longer: male tail without granulations in region oi 


sucher oo ee onm ee ERN. A E. 


. Body not described as having lateral alae; spieules 3.63 mm. long; tail 


of male 1/77 of total length; eggs 964 long by 574 wide. 
Ascaridia magnipapilla, p. 95. 
Body with lateral alae; spicules not over 2.1 mm. long; tail of male 1/52 
to 1/46 of total body length; Cee sizes Hot liven. _______-_ 2 9. 
Only male known, 30 mm. long: papillae scattered over the whole body: 
spicules subequal, 2.1 and 1.9 mm. long. ..Ascaridia longecirrata, p. 94. 
Both male and female known. Male 21 mm. long; no papiliae described 
on body as above; spicules equal, 1.05 mm. long. 
Ascaridia catheturina, p. SE 
Vulva posterior to middle of body. dividing body length in ratio of 15:11; 
spicules TUD lonogé.-  .-—— — EE Ascaridia aegyptiaca, p. 85. 
Vulva slightly anterior to middle of body; spicules 1.7 mm. or longer__ 15. 


RD. 


16. 


E 


å 


18. 


19. 


to 
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Female tail 1/55, male tail 1/70 of total body length; eggs 914 long by 
ous Wide: spicules subequal, 2.06 and 2.37 mm. long. 
Ascaridia cordata, p. SS. 
Female tail 1/67, male tail 1/45 of total body length; eggs 7254 long by 
424 wide; spicules equal, 1.74 mm. long...... Ascaridia circularis, p. S6. 
From Gallus gallus; male only, 24 mm. long by 6004 wide; pre:unal sucker 
MI unes. oo ee Ascaridia brasiliensis, p. 54. 
From other hosts than «above or, i£ from Gallus gallus, total length of male 
30 mm. or more and sucker over 2004 in diameter... 2 L2 17. 


. Spicules 1.57 mm. long, their middle part enlarged to form unilateral 


wings on the face of which are 10 to 12 small projecting teeth. 
Ascaridia hermaphrodita, p. $0. 
Spicules of different length or different shape, or both, from above... 18, 
Male 45 mm. long; Y pairs of postanal papillae; caudal sucker 3404 in 


diameter; spicules 3.6 mm. long_.__....---....2 Ascaridia borealis, p. St. 
Male not agreeing with above in all particulars___..-_.___--_________ 19. 
Body with 20* to 30 pairs of cervical papillae...........__._._________ 20. 
Body without numerous cervical papillae, or none described... ~~~ __ 21. 


. Tail of female 1/78 of total body length; spicules 9504 long by 42u wide. 


Ascaridia cristata, p. SO. 
Tail of female 1/30 of total body length, or longer; spicules 1.2 to 1.9 


Iq. ecco aC" Ascaridia columbae, p. $6. 
Male only known; 9 pairs of postanal papillae; spicules 820u and S214 
NA meg GE NEP MI Ne Ascaridia anseris, p. 101. 
Both male and female known; male with less than 9 pairs of postanal 
papillae; spicules, if length given, different from above... 2. 22, 


Ascaridia stroma, p. 99. 
Tail of female, if length given, longer than above; eggs considerably 


SU O A A aaae a aL 29. 

23: Vulva posterior to- middle of body... ~~. aaa 2 
Vulva at middle or anterior to middle of body_________________________ 2U. 

2 Male sith 12 pairs of caudal papillne..--------- Ascaridia orthocerca, p. 97. 
Mal with 10 pairs of caudal papiliae_....____....._..-...-..-.___..- E. 

25. Spicules equal, 3 mm. long; eggs 9Su by 534----- Ascaridia numidae, p. 96. 


Spicules subequal, 1.95 and 1.07 mm. long; eggs Slua long by 474 wide... 
Ascaridia trilabium, p. 101. 
Male and female both 41 mm. long. Vulva at anterior third of body. In 


PDunmelono MARNI UUR La a 2 Ascaridia serrata, p. 9$. 
Total length usually greater than above; vulva usually more posterior than 
above. In other hts thanMabowe..........._.........-.-..-____ oF: 
ei cren not over 1628 im diaiieter..............-....._-._.. 3 2S; 
Preanal sucker 2004 or more in dinmeter........................_-..- 29; 


. Male with tail 1/80 of body length and with 12 pairs of caudal papillae ; 


sucker 1624 in diameter; spicules 1.66 mm. long... ooo 
Ascaridia magalhaesi, p. 95. 

Male with tail 1/55 of total length and with 10 pairs of caudal papillae; 
sucker 1004 in diameter; spicules 6094 long__Ascaridia pterophora, p. 97. 
Female not over 52 min. long; eggs 684 long; preanal sucker of male 3404 
in diameter; spicules 34 mm. long___-_____- Ascaridia strelnikowi, p. 99. 
Female GO mm. or longer; eggs T54 or longer, exeept possibly in 4. lin- 
cata; preanal sucker not over 2504 in diameter; spicules shorter than 
3.4 mm. except in A. galli where they may possibly be 4 mm. long___-_30. 


9012—2T T 
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30. Body without lateral alae but with prominent white lateral lines with a 
rope-like twist; male with 10 pairs of caudal papillae; preanal sucker 


not over 2iTa in diameter----—-------—-----—--——-- Ascaridia lineata, p. 93. 
Body with lateral alae of usual type; male with 10 to 13 pairs of caudal 
papillae; preanal sucker 220 to 2504 in diameter------------------- By 


31. Cuticle with marked annulations which may be 100u wide; lateral alae 3 
to 4 mm. long by 3004 wide; spicules 1.9 mm. long. 
Ascaridia fasciata, p- 91. 
No annulations of cuticle described; lateral alae very slender, extending 
throughout whole body length; spicules longer than above. 


Ascaridia galli, p. 81. 


ASCARIDIA HERMAPHRODITA (Froelich, 1789) Railliet and Henry, 1914 


Synonyms —Ascaris hermaphrodita Froelich, 1789; Fusaria trun- 
cata Zeder, 1803; Ascaris truncata (Zeder, 1803) Rudolphi, 1809; 
Ascaridia truncata (Zeder, 1803) Dujardin, 1845; Heterakis trun- 
cata (Zeder, 1803) Schneider, 1866. 

Hosts —Amazona ochrocephala, Chrysotis festiva, Conurus pavua, 
C. solstitialis, Pionus (Psittacus) aestivus, P. aracanga, P. ararauna, 
P. dominicensis, P. festivus, P. leucoc., P. leucotis, P. menstruus, P. 
pulverulentus, P. pertinax, P. phoenicurus, P. purpureus, P, species, 
P. sulfureus, P. vinaceus. 

Location.—Intestine. 

Morphology —Ascaridia (p. 17) : Mouth with 3 strongly developed 
lips of almost equal size. Esophagus gradually enlarging posteriorly 
but without forming a bulb. Distinct but delicate lateral membranes 
present, according to Froelich and Schneider, apparently throughout 
the whole length. 

Male 29 mm. long, according to Schneider; 19 mm. long by 750. 
wide, according to Skrjabin. Cloacal aperture 3234 from posterior 
end (in 19 mm. specimen). Caudal alae feebly developed. Preanal 
sucker 220u in diameter, provided with a chitinous ring. Schneider 
described 11 pairs of papillae but figured 13 (fig. 108) ; according to 
Skrjabin (fig. 109), this latter number 1s correct, 6 pairs being pre- 
anal and 7 pairs postanal, of unequal size and irregular distribution. 
Spicules equal, 1.87 mm. long, of characteristic shape; starting as a 
handle with marked transverse striations, the middle part of spicule 
follows with smooth edges, but enlarged to form a unilateral wing 
on the face of which are found 10 or 12 small projecting teeth; distal 
part of spicule slender and with rounded end. 

Female 35 mm. long. No further description. 

Life history —Probably similar to that of A. galli (p. 82). 

Distribution.—lurope (Germany (Leipzig, P. menstruus, prob- 
ably in captivity) and Russia), and South America (British Guiana 
and Drazil). 
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ASCARIDIA GALLI (Schrank, 1788) Freeborn, 1923 


Synonyms.—Ascaris galli Schrank, 1788; Ascaris gallopavonis 
Gmelin, 1790; Ascaris perspicillum Rudolphi, 1803; Ascaris gibbosa 
Rudolphi, 1809; Fusaria inflexa Zeder, 1800; Ascaris inflexa (Zeder, 
1800) Rudolphi, 1809; Ascaridia inflexa (Zeder, 1800) Dujardin, 
1845; Heterakis inflexa (Zeder, 1800) Schneider, 1866; 77. perspicil- 
lum (Rudolphi, 1803) Railliet, 1893; Ascaridia perspicillum (Ru- 
dolphi, 1803) Dujardin, 1845. 

fTosts.—Anas acuta, A. boschas domestica, A. b. fera, A. moschata, 
Cairina moschata, Gallus gallus, Ithagenes cruentus, Numida mele- 
agris, Phasianus gallus, Tetrao bonasia, T. urogallus, and, rarely, cat. 





Fics. 108-109.—ASCARIDIA HERMAPHRODITA, 108, MALE TAIL. AFTER SCHNEIDER, 
1866. 109, MALE TAIL. AFTER SKRJABIN, 1917 


Location.—Small intestine; in the large intestine, esophagus, crop, 
gizzard, egg or oviduct, and body cavity as wandering parasites. 

VITE EE (p. 17): Large, yellosvish-s hite worms, 
with 3 hips of which the dorsal is larger than the 2 submedian ; 3 
dentigerous ridges on each lip. Lateral alae slender, thruout whole 
length of body. Esophagus without bulb. 

Male 30 to 80 mm. long. Tail 1/50 of total body length, according 
to Dujardin, its end obliquely truncated and with a narrow AI 
membrane on each side. There are 10 pairs of caudal papillae (figs. 
110 and 111), of which 3 pairs of pedunculated papillae are near the 
sucker; this sucker (2204 in diameter) has a cutinous (chitinous) 
wall, which is interrupted posteriorly, according to Schneider; Smit 
figures it as uninterrupted and followed by a median sessile papilla. 
Three pairs of pedunculated and 2 pairs of sessile papillae lie beside 
and just behind the cloaeal aperture, and 2 pairs lie in a group still 
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farther back in relation with the bursal expansion preceding the 
portion which narrows to the point of the tail. Schneider refers to 
9 pairs and figures 9 in his diagram and 12 pairs with 1 extra and 
variable papilla in his plate figure. The spicules are subequal, alate, 
and about + mm. long, according to some writers, or the short one 
2mm. long and the other 2.5 mm. long, according to Smit; they ter- 
minate in small buttonlike enlargements. 

Female 60 to 120 mm. long. Tail 1/50 to 1/60 of body length, 
its end straight, conical,and mucronated. Vulva in the anterior por- 
tion of the body, dividing body length in ratio of 38:49. Eggs 
ellipsoidal, 75 to 80u long by 45 to 504 wide, not segmenting, as a 
rule, when oviposited. 

Life history. —-A female worm may contain over 1,200 fertilized 
eggs, or, according to Danheim, approximately 1,500. With suffi- 
cient moisture, these eggs will develop to a point where each egg 
contains an infective embryo in 9 or 10 days, when incubated at a 
temperature of 28? C.; at less favorable temperatures this develop- 
ment may require weeks. Hatching normally occurs after these 1n- 
fective eggs are swallowed by suitable fowls, though an occasional 
egg hatches without being swallowed. Within 28 hours after swal- 
lowing infective eggs, according to Ackert, the fowl shows young 
worms free in the small intestine. Ackert has reported finding the 
larvae penetrating the intestinal mucosa to some extent. According 
to the Oklahoma Experiment Station, the larvae migrate to the lungs 
and here they reach a length of 2 to 3 mm. They then ascend the 
windpipe and are swallowed, completing their development in the 
intestine. In 30 days they are half-grown. The possibility that 
all or part of the young worms may have a migratory phase similar 
to that of Ascaris lumbricoides was suggested by the fact that Ackert 
found 7 larvae in the lungs, 1 in the trachea, and 2 in the liver in 
feeding experiments. Ransom and also Schwartz do not find evi- 
dence of larval migration. Ova will survive 7 days exposure to sun- 
light at 23° to 33? C. or 15 hours freezing at —11.6° to —8°C. Scott 
has pointed out that the earthworm (Zelodrilus parvus) may be a 
means of spreading the eggs. 

Distribution.—Cosmopolitan (North and South America, Europe, 
Africa, Asia, and Australia). 

Schwartz (1995) has pointed out, after a study of specimens from 
various parts of the United States, that it is not Ascaridia galli which 
is found commonly in chickens in this country, but A. lineata. 
Therefore, the life history experiments cited above and other reports 
of this species in the United States, probably should be referred to 
A. lineata. 
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ASCARIDIA AEGYPTIACA (Linstow, 1902) Railliet and Henry, 1914 


Synonym.—IIeterakis aegyptiaca Linstow, 1902. 

[lost.—Ardea garzetta. 

Location.—Not given. 

Morphology. —Ascaridia. (p. Ti): Cuticle with cross-striations; 
mouth with 3 large semicircular lips. 

Male 24 nm. long by 5904 wide. Esophagus 1/13.6, tail 1/60 of 
length. Spicules 1904 long. At each side of the preanal sucker 
2 papillae: between the sucker and the cloacal aperture 1 pair; 
5 pairs of postanal papillae, thus making a total of 8 pairs of caudal 
papillae. (Fig. 112.) 

Female 60 mm. long by 1.18 nm. wide. Esophagus 1/15, tail 1/36 
of total length; tail conical. Vulva posterior to middle of body, 
dividing body length in ratio of 15: 11. Eggs 78 long by 48u4 wide. 


le 





HH 
0-3 mm. 


ics. 110-112.—110, ASCARIDIA GALLI. MALE TAIL. AFTER SMIT, 1922, 111, MALE TAIL. 
AFTER BAYLIS AND DAUBNEY, 1922, 112, ASCARIDIA AEGYPTIACA. MALE TAIL. AFTER 
LiNSTOW, 1902. 113, ASCARIDIA AMBLYMORIA. MALE TAIL, AFTER DRASCHE, 1582 


Life history —YProbably similar to that of A. galli (p. 82). 
Distribution. — Africa (Egypt). 


ASCARIDIA AMBLYMORIA (Drasche, 1883) -Railliet and Henry, 1914 

Synonym. —lLeterahis amblymoria Drasche, 18831. 

[lost —Caprimulgus campestris, 

Location.—Intestine. 

Morphology.—Ascaridia (p. 11): Mouth with 3 semicircular lips 
provided with laminae or “tooth plates” (Zahnplatten). Dorsal 
lip with 2 large papillae. 

Male 40 mm. lone by 1.25 mm. wide. Preanal sucker large, more or 
less circular, and provided with a cutinous (chitinous) ring. Nine 
pairs of papillae, 3 of them preanal, and in addition a small papilla 
on posterior rim of sucker (fig. 113). Spicules unequal. 
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Female 39 mm. long by 1 mm. wide. 
Life history.—Probably similar to that of A. galli (p. 82). 
Distribution—South America (Brazil). 


ASCARIDIA AUSTRALIS (Linstow, 1898) Railliet and Henry, 1914 


Synonym—Heterahis australis Linstow, 1898. 

Ho ost.—HM acropygia nigrirostris. 

Location.—Small intestine. 

Morphology.—Ascaridia (p. TT): Cuticle with cross-striations. 
Specimens imperfect so that total length could not be determined. 
Both sexes with finger-like appendage. 

Male with large preanal sucker with cutinous (chitinous) rim; 
13 pairs of large closely set papillae (fig. 114). Spicules 6304 long 
by 2.4» wide, with rounded ends. 

Eggs thick-shelled, 154 long by 42» wide. 

Life history.—Probably similar to that of A. galli (p. 82). 

Distribution.—Oceania (Bismarck-Archipelago (Ralum)). 


ASCARIDIA BOREALIS (Linstow, 1884) Railliet and Henry, 1914 


Synonym.— HH eterakis borealis Linstow, 1884. 

Hosts.—Lagopus mutus and Tetrao lapopus. 

Location.—Intestine. 

Morphology.—Ascaridia (p. $1); 

Male only, 45 mm. long by 1.3 mm. average width.  Preanal 
sucker large, 3404 in diameter, its posterior rim interrupted by a 
papilla (fig. 115) ; from the sucker there radiate out to the edge of 
the body wide lines, evidently muscular structures. "Ten pairs of 
papilae, 1 pair very large, projecting at an angle at a level just 
anterior to the cloacal aperture; 2 other pairs preanal and Y pairs 
postanal, all quite small. Spicules 3.6 mm. long, the left slightly 
curved, the right described and figured as bent hook-like. 

Female unknown. 

Life history —Probably similar to that of A. galli (p. 82). 

Distribution—Asia (Siberia (Kamtschatka)). 


ASCARIDIA BRASILIENSIS (Magalhães, 1892) Railliet and Henry, 1912 


Synonyms.—Heterakis brasiliensis Magalhaes, 1892. 

H osts.—Gallus gallus. 

Location.—Small intestine. 

Morphology.—Ascaridia (p. 77): Yellowish worms, thinned to- 
ward the ends, especially posteriorly. Mouth with 3 large unequal 
lips, each with distinct submedian papillae. Esophagus 2 mm. long. 

Male 24 mm. long by 6004 wide. Sucker circular, 904 in internal 
diameter, 1104 in external diameter, with chitinous rim interrupted 
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by a papilla on the posterior rim. Caudal membranes narrow. 
Two slightly unequal spicules. ‘Ten pairs of papillae. (Fig. 116.) 
(Magalhàes says there are 9, but Travassos notes that his detailed 
description totals 10 and he figures 10.) One pair is anterior of the 
sucker, 2 very close together behind the sucker, 1 near the eloacal 
aperture, 2 just behind the eloacal aperture, 1 pair some distance 
posterior of these, then 2 small pair close together, and finally a pair 
near the extremity of the tail; between the last 2 1s an asymmetrical 
median papilla. (The foregoing does not agree with the figure 
reproduced by Travassos.) ‘Travassos states that the foregoing 1s 





Fics. 114—117.—114, ASCARIDIA AUSTRALIS. MALE TAIL. AFTER LINSTOW, 1898. 115, 
ASCARIDIA BOREALIS. MALE TAIL. AFTER LINSTOW, 1854, 116, ASCARIDIA BRASILIENSIS, 
MALE TAIL. AFTER MAGALHAES, 1892. 117, ASCARIDIA CATHETURINA. MALE TAIL. 
AFTER JOIINSTON, 1912 


probably a deseription of a young male of A. lineata (p. 93) and 
this appears very probable; according to him the asymmetrical 
papilla is a refringent artefact. 

Female unknown. 

Life history.—Probably similar to that of A. Galli (p. 82). 

Distribution —South America (Brazil). 


ASCARIDIA CATHETURINA (Johnston, 1912) Railliet and llenry, 1914 


Synonym.—Heterahis catheturinus Johnston, 1912. 

I ost.—1T'alegallus (Catheturus) lathami. 

Location.—Intestine. 

Morphology.—Ascaridia (p. 77): Anterior end rounded, narrow; 
posterior end pointed in both sexes. Lateral alae extend for about 
2 mm. posterior to mouth. Three equal lips. 

Male 21 mm. long. Caudal alae narrow. (Fig. 117.) Cloacal 
aperture 4004 from posterior end. Preanal sucker 275p anterior to 
cloacal aperture. One small median unpaired and 2 prominent 
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paired preanal papillae. One small unpaired and 6 paired postanal 
papillae, thus a total of 18 caudal papillae. Spicules slightly curved 
and pointed, 1.05 mm. long by 224 wide. 

Female 28 mm. long. Vulva at about middle of body, slightly 
salient. Anus 8604 from posterior end. 

Life history.—Vrobably similar to that of A. galli (p. 82). 

Distribution.—Burnett River (Australia?). 


ASCARIDIA CIRCULARIS (Linstow, 1903) Railliet and Henry, 1914 


Synonym.—Heterakis circularis Linstow, 1903. 

Host.—Centropus sinensis. 

Location. Not given. 

Morphology.—Ascaridia (p. (6): Mouth with 3 large semicir- 
cilar lips, a dorsal with 2 papillae, the other 2 ventro-lateral. 








Fics. 118-120.—-118, ASCARIDIA CIRCULARIS. MALE TAIL. AFTER LINSTOW, 1903. 119 
ASCARIDIA COLUMBAE, MALE TAIL. a, VENTRAL VIEW: b, SIDE VIEW. AFTER JOHNSTON, 
1918. 120, ASCARIDIA COMPAR. MALE TAIL. AFTER LINSTOW, 1899 


Male 31 mm. long by 7904 wide. Esophagus 1/17, tail 1/48 of 
total length. Preanal sucker large. Eight pairs of large papillae 
(fig. 118), of which 3 are preanal, 5 postanal. Spicules 1.74 mm. 
long. 

Female 52 mm. long by 1.07 mm. wide. Esophagus 1/14, tail 1/67 
of total length. Vulva slightly anterior to middle, dividing body 
in ratio of 126:129. Eggs 734 long by 424 wide. 

Life history —V'robably similar to that of A. galli (p. 82). 

Distribution Asia (Siam). 


ASCARIDIA COLUMBAE (Gmelin, 1790) Travassos, 1913 


Synonyms.—Asearis columbae Gmelin, 1790; Ascaris maculoso 
Rudolphi, 1802; /Zeterakis maculosa Schneider, 1866; Heterakis 
columbae (Gmelin, 1790) Railliet, 1885. 
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Hosts.—Columba arquatrie, C. domestica, C. d. laticauda, C. 
gutturosa, C. livia, C. picui, C. risoria, C. speciosa, C. talpacoti, 
Crocopus phoenicopterus, Phlogoenas luzonica, Ntictoenas arquatrix, 
Turtur sylvaticus. 

Chatin has reported this species from the pheasant and Sweet from 
the chicken; Skrjabin thinks these writers probably had Ascaridia 
galli (A. perspicillum). 

Location.—Small intestine, usually; in esophagus, proventriculus, 
gizzard, liver, and body cavity, occasionally. 

Morphology. — Ascavidia (p. 11): White translucent worms, 
thinning towards the ends. Mouth with 3 subequal lips; dorsal lip 
provided with 2 small papillae; a transverse fold of cuticle just 
behind lateral lips. Anterior extremity provided with 2 semi- 
elliptical cervical membranes. <Aceording to Baylis and Daubney, 
there are 26 to 30 pairs of cervical papillae, the first 2 or 3 pairs in 
the cervical membranes, the others posterior to this. Nerve ring 
¿004 posterior to head end. 

Male 16 to 31 mm. long, according to some writers; Johnston says 
it is up to 40 mm. long; Baylis and Daubney say 60 to 70 mm. long 
by 1.1 mm. wide. This is à considerable variation, possibly corre- 
lated with host variation. Tal end obliquely truncated and 
mucronated at the tip. Cirenlar sucker, with chitinons walls, 150 to 
2004 long by 150 to 1604 wide. There is a small ala on each side of 
the tail. Aecording to Travassos, and to Baylis and Danbney, there 
are 14 pairs of caudal papillae, of which 5 pairs are postanal; an- 
terior of the sucker, 2 pairs on each side. The number and arrange- 
ment is somewhat variable. (Schneider says there are 10 pairs of 
papillae and figures 11 on one side and 12 on the other; Johnston 
(fig. 119) finds 13 or 14 pairs.) Spicules equal, 1.2 to 1.9 mm. long. 

Female 20 to 3% mm. long by 1.3 to 1.6 mm. wide, according to 
some writers; Johnston says it is up to 55 mm. long, Neumann says 
up to 40 or even 10 mm. long; Castejon says usually 50 to 60 mm. 
long in adult birds; Baylis and Daubney say 70 to 95 mm. long by 
2.5 mm. wide. Vulva near the middle of body. Tail straight, 
conical, mueronated. Anus 1.2 mim. from end of tail: posterior to 
anus a longitudinal depression. Kees 684 long, according io 
Travassos; 80 to 90u long. aecording to. Railliet, by 40 to 504 wide: 
125 long by 484 wide, according to Irwin-Smith:; 60 to 704 long by 
404 wide, according to Johnston. 

Life history —Unterberger (1868) found that embryos developed 
in eggs to the infective stage in 17 days, and that when snch eges 
were fed to pigeons the young worms developed to adults in 3 weeks. 
The occurrence of larval worms in the liver, reported by Bedel. 
suggests that the larvae may migrate in a manner similar to ascarids. 
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Distribution.—North America (United States), Europe (France, 
Germany, Italy, Russia, and Spain), Africa (Dahomey), Asia 
(India, Russian Turkestan), South America (Brazil), and Australia. 
Probably a cosmopolitan species. 


ASCARIDIA COMPAR (Schrank, 1790) Travassos, 1913 


Synonyms.—Ascaris compar Schrank, 1790; Heterakis compar 
(Schrank, 1790) Stossich, 1887; Ascaris lagopodis Froelich, 1802. 

Hosts.—Caccabis chucar, C. saxatilis, Colinus virginianus, Coturna 
communis, C. dactylisonans, Gallus gallus, Numida meleagris, Ortyx 
virginianus, Perdix cinerea, Tetrao lagopus, T. tetrix, T. urogallus. 

Location.—Small intestine. 

Morphology.—Ascaridia (p. 77): White worms, comparatively 
thick but thinning posteriorly. Mouth with 3 rounded lips, each 
bearing a central papilla. Esophagus 1/14 of total length. 

Male 36 to 48 mm. long. Tail 1/66.3 of total length, straight and 
obliquely truncated. Tail cordate. Sucker oval, 3404 by 300p. 
Nine pairs of papillae (fig. 120), of which 4 are preanal (2 being near 
the sucker and 2 just anterior to cloacal aperture) and 5 are postanal. 

Female 84 to 96 mm. long. Tail 1/65 of total body length. Eggs 
91, long by 5T 4 wide, according to Linstow ; 80x by 604, according to 
Mueller. 

Life history —Probably similar to that of A. galli (p. 82). 

Distribution.—North America (United States), Asia (Philippines, 
India and Formosa), Europe (England, Germany, Italy), and 
Australia. Reported from the quail in Florida by Leidy. 


ASCARIDIA COMPRESSA (Schneider, 1866) Railliet and Henry, 1912 


Synonym—Heterakis compressa Schneider, 1866. 

H ost.—Gallus gallus. 

Location.—Small intestine. 

Morphology.—Ascaridia (p. TT): Large worms. Mouth with 3 
lips, the lips dissimilar (presumably the dorsal lip larger than the 
2 submedian) and each lip having a larger median lobe and 2 smaller 
lateral lobes. 

Male 53 mm. long. 

Female 85 mm. long. 

Life history.—Probably similar to that of A. galli (p. 82). 

Distribution.—Australia. 


ASCARIDIA CORDATA (Linstow, 1906) Railliet and Henry, 1914 


Synonym.—Heterahis cordata Linstow, 1906c. 
Host.—Callipepla squamata. 
Location.—Intestine. 
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Morphology —Ascaridia (p. 77): Mouth with 3 semicircular lips, 
the dorsal lip with 2, the other lips with 1 papilla. 

Male 27 mm. long by 880 wide. Esophagus 1/12, tail 1/70 of 
total length. Caudal extremity heart-shaped (fig. 191). Preanal 
sucker circular. Eight pairs of caudal papillae, 3 of which are pre- 
anal and 5 postanal. Spicules subequal, the right 2.06 mm., the 
left 2.37 mm. long. 

Female 42 mm. long by 1.11 mm. wide. Esophagus 1/16, tail 1/35 
of total length. Vulva slightly anterior to middle of body, dividing 
the body length in ratio of 16:17. Eggs 91p long by 575 wide. 

Life history —Probably similar to that of A. galli (p. 82). 

Distribution.—North America (Mexico). 
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Fics. 121-122.—121, ASCARIDIA CORDATA. MALE TAIL. AFTER LINSTOW, 1906. 122, 
ASCARIDIA CRISTATA. d, lIEAD ; b, MALE TAIL. AFTER lLiNsTOW, 1901 





ASCARIDIA CRISTATA (Linstow, 1901) Railliet and Henry, 1914 


Synonym.—1Ieterakis cristata Linstow, 1901. 

Hosts —Belearica pavonina, B. vegulosum, Crus antigone. 

Location.—Intestine. 

Morphology.—Ascaridia (p. TT): Mouth with 3 lips, the ventro- 
laterals larger and bearing 2 blunt teeth; dorsal lip with 2 papillae. 
Lateral alae strongly developed, extending about 1.22 mm. posterior 
from the head. Esophagus 1/9 of body length. According to 
Baylis and Daubney (1922) there are 27 pairs of cervical papillae, 
similar to those in A. columbae, extending from a point about 9004 
froin the head posteriorly for a distance of 6 to 6.5 mm., on the dorsal 
surface. 

Male 35 to 38 mm. long by 1.1 to 1.34 mm. wide. Tail 1/72 of 
total length; it does not become narrower until very near the pos- 
terior extremity. Preanal sucker longer than wide. According 
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to Linstow (fig. 122), 9 pairs of caudal papillae, of which 2 preanal, 
* postanal; according to Baylis and Daubney, 13 pairs, of which 
6 are preanal, Y postanal. Spicules equal, 9504 long by 42 wide, 
alate. 

Female 57 mm. long by 1.76 mm. wide, according to Linstow; 
¿8 to 40 mm. long by 1.1 to 1.2 mm. wide according to Baylis and 
Daubney. Tail 1/98 of body length. Vulva 20 mm. from anterior 
end in the specimens 38 to 40 mm. long; vagina short, transverse. 
Eggs 85 to 91p long by 58 to 624 wide, with thick shells. 

Life history—Probably similar to that of A. galli (p. 82). 

Distribution.—Africa | (Langenburg, Nyassa-See) and Asia 
(Indra). 


ASCARIDIA CYLINDRICA (Blome, 1909) Railliet and Ilenry, 1914 


Synonym.—H eterakis cylindrica Blome, 1909. 

H ost.—T'etrao urogallus. 

Location.—Small intestine. 

Morphology —Ascaridia (p. TT): Body cylindrical, the anterior 
and posterior halves of body equally wide. Lateral membranes ab- 
sent. Head set off from body. Lips of unequal size, each lip carry- 
ing on its inner surface an anteriorly directed “tooth-plate” (Zahn- 
platte). 

Male 43 mm. long by 1.3 mm. wide. Caudal alae (fig. 125) well 
developed. Ten pairs of papillae; in an occasional specimen there 
may be an additional unpaired papilla on one side (anterior to 
the most anterior pair). Preanal sucker with heavy chitinous ring. 
Spicules unequal in length (fig. 124) and thickness, according to 
Dlome's description, but his figure shows them equal. ‘Through- 
out the anterior half of their length they are surrounded by a 
sheath, the inner surface of which is neatly folded, giving in optical 
section a dentate appearance. 

Female 55 mm. long by 1.5 mm. wide. Tail pointed. 

Life history—Probably similar to that of A. galli (p. 82). 

Distribution.—TEurope (Germany (Breslau) ). 

Skrjabin (19164) has made a study of this species from the 
moor hen; the present writer, however, has been unable to obtain 
his article. 


ASCARIDIA DOLICHOCERCA (Stossich, 1902) Railliet and Henry, 1911 


Synonym.—ITeterakis dolichocerca Stossich, 1902. 

IH ost.—Cireus spilothorax. 

Location.—Not given. 

Morphology —Ascaridia (p. 77): Head distinct from body. with 
9 large lips. Lateral membranes wide. Length of specimens 25 
to 30 mm. 
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Male with preanal sucker circular. surrounded bv a large chiti- 
nous ring. No preanal papillae observed. Bight pairs of postanal 
papillae (fig. 125). 3 of them ventral, near the cloacal aperture, 
the other 5 lateral and large. Spicules simple and straight. 

Female with long tapering caudal extremity. Vulva anterior to 
middle of body. 

Life history. —Probably similar to that of 4. yalli (p. 82). 

Distribution.—Oceania (New Guinea). 
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Pies, 123-125.—123, ASCARIDIA CYLINDRICA. MALE TAIL, 124, SPICULE. AFTER BLOME, 
1909. 125, ASCARIDIA DOLICHOCERCA. MALE TAIL. AFTER STOSSICH, 1902 


ASCARIDIA FASCIATA Baylis, 19204 


Host —Vinago delalaudü. 

Location.—Not given. 

Morphology.—Ascaridia (p. T): Mouth (fig. 126) with 3 large 
semicircular lips, the dorsal with 2 large papillae, the others with a 
smgle median papilla. Cuticle of body (fig. 127) with thickened 
transverse rings resembling annulations, their maximum width, in 
middle of body, being 1004. Lateral alae well developed, 3 to 4 
nm. long by 3004 maximum width. Esophagus club-shaped, meas- 
urine 1/20 of total body length. 

Male up to 43 mm. long by 1 mm, wide. Tail (fig. 128) straight, 
pointed, long (1005). Cuticle raised in 2 longitudinal ridges at the 
sides of the sucker; sucker 2504 in diameter. Thirteen pairs of 
caudal papillae, of which T are preanal. 1 adanal, 5 postanal. 
Spicules equal, 1.9 mm. long, alate. about 704 wide. 
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Female up to 74 mm. long by 1.9 mm. wide. Tail 1.25 to 1.6 mm. 
long. Vulva slightly anterior to middle of body. Vagina and un- 
paired portion of uterus together measure about 2 mm. long. Eggs 
5814 long by 45u wide. 

Life hastory.—Probably similar to that of A. galli (p. 82). 

Distribution.—Vast Africa (Dar-es-Salaam). 


ASCARIDIA FRANCOLINA (Linstow, 1899) Railliet and Henry, 1914 


Synonym.—Heterakis francolina Linstow, 1899. 
lTost—Francolinus bicalcaratus. 
Location.—Not given. 


Morphology —Ascaridia (p. 77) : Esophagus 1/12.3 of total length. 


ONT 
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Fics. 126-128.—ASCARIDIA FASCIATA. 126, HEAD. 127, CUTICULAR RINGS OF BODY. 128, 
MALE TAIL, AFTER BAYLIS, 1920 





Male 40 mm. long by 8704 wide; tail 1/148 of total length. Eight 
pairs of caudal papillae (fig. 129), of which 3 are preanal. 

Female 62 mm. long by 1.8 mm. wide; tail 1/133 of total length, 
rounded. Eggs 78 long by 49 wide, with very thick shells. 

Life history.—Probably similar to that of A. galli (p. 82). 

Distribution—Africa (Togo and Bismarckburg). 


ASCARIDIA GRANULOSA (Linstow, 1906) Railliet and Henry, 1912 


Synonym.—Heterakis granulosa Linstow, 1903. 

Host.—Gallus gallus. 

Location.—Small intestine. 

Morphology.—Ascaridia (p. 77): Large, thick worms. 

Male 27 mm. long by 5902 wide. Esophagus length equal to 1/3 
of body length. Tail length equal to 1/49 of body length. Sucker 
long and oval and surrounded by granulations. Three pairs of pre- 
anal and 6 pairs of postanal papillae. (Fig. 130.) The most anterior 
preanal papillae are transversely elliptical; of the postanal papillae 
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the fourth, seventh, and ninth pairs are spherical and marginal. 
Spicules straight and rod-shaped, 570p long. 

Female 55 mm. long by 7904 wide. Esophagus length equal to 
1/14 body length. Tail length equal to 1/40 of body length. Vulva 
just anterior to equator of body, dividing it in the proportion of 
16:17. Eggs thiek-shelled, 78» long by 42u wide. 

Life history.—Probably similar to that of A. galli (p. 82). 

Distribution.—Asia (Ceylon (Colombo)). 


ASCARIDIA LINEATA (Schneider, 1866) Railliet and Henry, 1912 


Synonyms.—lIeterakis lineata Schneider, 1866; Ascaridia hamia 
Lane, 1914. A. hamia is regarded as a synonym of A. lineata by 
Boulenger. Existing figures of the male tail of these species indi- 
cate that there is considerable variation within the limits of what 
might be expected in one species, but the description below notes 
the species to which certain points apply where nothing is known 
to the writer as to the same points in the other species. 

Hosts—Anas boschas domestica, Bonasa umbellus, Gallus gallus 
and * goose.” 

Location.—Small intestine, and according to Boulenger, stomach. 

Morphology.—Ascaridia (p. TT): Large, thick yellowish worms, 
with 2 very prominent white lateral lines. Lane describes A. hamia 
as having no lateral membranes but as having instead a rope-like 
twist down the middle of the lateral lines. Head separated from 
body by a slight neck (4. hamia). Head with 3 large, subequal 
lips, the lips having only 2 dentigerous ridges (the second one being 
very small) and thus distinguishing it from A. galli, according to 
Schneider. Lane says A. hamia has 3 large lips, each consisting of 
a central mass and 2 lateral flaps, and each lip bearing 2 papillae. 
those on the dorsal lip being larger than the others; on the median 
face each lip bears a sharp horizontal ridge; close to the head are 
5 or 6 cervical or nuchal papillae on each side. 

Male 55 to 68 mm. long; A. hamia TO mm. long by 9004 wide. 
Anal sucker 200 to 250p in diameter, with strong cutinous (chitinous) 
wall with a papilliform interruption on its posterior rim. Tail 
with narrow bursal membranes and 10 pairs of caudal papillae. 
There are 3 pairs of preanal papillae located ventrally, one pair of 
these anterior to the sucker, one pair opposite the sucker, and one 
pair between the sucker and the cloacal aperture. The next pair 
is lateral but seems to have a variable relationship; it is figured for 
A. hamia by Lane as preanal and for A. lineata by Travassos as 
adanal, by Schneider as postanal, and by Doulenger (fig. 131) as 
somewhat adanal and somewhat postanal. Close behind this pair 
is a pair figured as ventral by Schneider and Doulenger and as 
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lateral by Travassos and Lane. This is closely followed by a ven- 
tral pair and this in turn by a lateral pair. Towards the tail end, 
in a secondary expansion of the caudal alae, are 2 pairs of lateral 
papillae with a pair of ventral papillae occupying variable posi- 
tions between them: it 1s this posterior group that seems most 
characteristic of the species and distinguishes it in particular from 
A. galli, in which the ventral pair of papillae is lacking. Cloacal 
aperture 5404 from tip of tail. Spicules equal and narrow, with 
slightly enlarged rounded points, 1.6 to 2.4 mm. long. 

Female 60 to 95 mm. lone. Vulva about at union of anterior and 
middle thirds of body length (in middle of body (4. hamia), accord- 
ing to Lane (A. hamia) and to Schwartz). Tail 1.08 mm. long: 
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Fies. 129-132.—129,AscaRIDIA FRANCOLINA. MALE TAIL. AFTER LINSTOW, 1899. 130 
ASCARIDIA GRANULOSA. MALE TAIL. AFTER lANSTOW, 1906. 131, ASCARIDIA LINEATA. 
MALE TAIL. AFTER BOULENGER, 1923. 132, ASCARIDIA LONGECIRRATA. MALE TAIL. 
AFTER LINSTOW, 1879 


according to Lane, that of A. hamia is 1.9 mm. long and there are 
lateral papillae 5004 from the tip. Eggs elliptical, 80» long by 50» 
wide; in A. hamía Lane says they are thick-shelled and 654 long 
by 401 wide. 

Life history —Probably similar to that of A. galli (p. 82). 

Distribution.—North America (United States), South America 
(Brazil), Asia (Turkestan and India (A. hamia) ), Africa (Belgian 
Congo and Zanzibar) and, according to Skrjabin, Europe. As noted 
previously (p. 82) it is this species and not A. galli which is com- 
monly found in domestic birds in the United States. 


ASCARIDIA LONGECIRRATA (Linstow, 1879) Travassos, 1913 


Synonym.—Ileterakis longecirrata Linstow, 1879. 
I ost.—Geopelia, species. 
Location.—Intestine. 
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Morphology—Ascaridia (p. 77): Cuticle cross-striated with pe- 
euliar markings (the figure which Linstow gives of the cuticle 01 
Heteraleis longecaudata (p. 68) may be mistabeled and belong to this 
species. as he does not describe any peculiar markings in the hetera- 
kid). Mouth with 3 lips bearing a small papilla. Linstow states 
that in addition to these, papillae are found seattered in an irregular 
manner over the whole body. 

Male 30 mm. long by 1904 wide. Esophagus 1/11.t:il 1 46 of total 
bodv length. Nine pairs of caudal papillae (fig. 132), of which 3 
are preanal and 6 postanal. Both spicules very long. the one 2.1 
min. the other 1.9 mm. long. 

Female apparently unknown, as not described. 

Life history.—Vrobablv similar to that of A. galli (p. 82). 

Distribution.—Not given. 


ASCARIDIA MAGALHAESI Travassos, 1913 


[lost —Geotryygon montana. 

Location.—-Intestine. 

MHorpholoyy —Ascaridia (p. TT): Cuticle with distinct transverse 
striations. Head with 3 more or less equal lips. Cephalic extremity 
with 2 lateral alae about 5004 wide and 3 mm. long; esophagus 
about 3.5 mm. long. 

Male 35 mm. long. Cloacal aperture about 4244 from posterior 
border. “Twelve pairs of caudal papillae (fig. 133) of which 5 are 
preanal, 4 adanal and 3 postanal. Spicules equal, 1.66 mm. long. 

Female 41 to 48 mm. long. Vulva slightly anterior to middle of 
body. Anus 1.07 mm. from caudal extremity. Eggs T4u long by 
44u wide. 

Life history—Probably similar to that of A. galli (p. 82). 

Locality —South America (Brazil). 


ASCARIDIA MAGNIPAPILLA (Linstow, 1906) Railliet and Henry, 1914 


Synonym —Heterahis maynipapilla Linstow, 19064. 

lost —Tetrao tetrix (Lyrrurus tetrix). 

Location.—Intestine. 

Morpholoyy —Ascavidia (p. TT): Cuticle with cross-striations and 
additional deep contractions. Mouth with 8 wide low lips (fig. 
134a) which measure 1804 deep by 3704 wide. Body thick; head 
and tail ends markedly narrowed. Esophagus 1/9 of total body 
length. 

Male 30 mm. long by 1.46 mm. wide. Tail 1/77 of total length. 
Caudal alae (fig. 1345) wide. Nine pairs of large pedunculated 
papillae of which 2 are preanal, T postanal. Preanal sucker 280, 
wide by 3104 long. Spicules 3.63 mm. long, with pointed ends. 
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Female 42 mm. long by 1.58 mm. wide. Tail conical, 1/42 of total 
length. Vulva somewhat anterior to middle of body, dividing the 
body length in ratio of 3:4. Eggs oval, 96u long by 57a wide, with 
thick shells. 

Life history —Probably similar to that of A. galli (p. 82). 

Distribution.—KEurope (Prussia (Friedland) ). 


ASCARIDIA NUMIDAE (Leiper, 1908) 'Travassos, 1913 


Synonyms —Heterahis numidae Leiper, 1908; Heterakis calcarata 
Gendre, 1909. 

Host.—Numida meleagris, N. ptilorhyncha, N. papillosa trans- 
vaalensis. 

Location.—Small intestine and ceca. 

Morphology —Ascaridia (p. 77): Very similar to A. columbae 
(p. 86). Body white, without lateral membranes. Three strong, 


133. 





Figs. 133-135.—133, ASCARIDIA MAGALHAESI. MALE TAIL. AFTER TRAVASSOS, 1913. 134, 
ASCARIDIA MAGNIPAPILLA. @, HEAD; b, MALE TAIL. AFTER LINSTOW, 1906. 135, 
ASCARIDIA NUMIDAE. MALE TAIL. AFTER GENDRE, 1909 


equal lips, each having 3 lobes, of which the median is the larger, 
and bearing a papilla where the median lobe joins each of the 
smaller lateral lobes. Esophagus without bulb. 

Male 19.4 to 35 mm. long by 720 to 8804 wide. Tail end (fig. 135) 
terminates in a conical bent point resembling a spur. The cloacal 
aperture is on a comparatively high prominence. There are 2 nar- 
row caudal membranes. The sucker has strong cutinous (chitinous) 
walls, interrupted by a papilla on the posterior rim. There are 10 
pairs of caudal papillae; 1 pair is immediately posterior of the 
sucker, 1 pair about half way between the sucker and the cloacal 


aperture, 2 pairs of smaller papillae near the cloacal aperture, 3 
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pairs of marginal papillae in relation with the bursal papillae fol- 
low, the first pair of these opposite the last pair of the foregoing, 
then 1 pair of papillae not in relation with the bursal menibrane, 
and finally 2 pairs in relation with the bursal menibrane just anterior 
of the terminal spur of the tail. The two spicules are equal. about 
9 min. long, slender, alinost straight, and with slender alae. 

Female 30.6 to 50 mm. long by 1 to 1.28 mm. wide. "The tail is 
straight, conical and pointed, and bears 2 very small, symmetrical 
papillae about two-thirds of the distance from the anus to the tip of 
the tail. The vulva is a slightly salient transverse slit, posterior of 
the middle of the body. The eggs are 984 long by 53» wide, and 
contain an embryo when oviposited. 

Life history —Probably similar to that of A. galli (p. 82). 

Distribution.—Atfrica (Dahomey and on White Nile and 
Transvaal). 


ASCARIDIA ORTHOCERCA (Stossich, 1902) Railliet and Henry, 1911 


Synonym.—lIleterakis orthocerca Stossich, 1902. 

Host. —Rhea americana. 

Location.—Intestine. 

Morphology.—Adscaridia (p. 17): Body 30 to 40 mm. long by 1 to 
2 mm. wide; cylindrical, attenuated anteriorly. Cuticle transversel y 
striated. Mouth with 3 almost equal lips, the dorsal semicircular 
with undivided pulp and with 2 conspicuous papillae. Caudal ex- 
tremity ending in a small cylindrical prolongation. 

Male with caudal alae weakly developed (figs. 136 and 137). Pre- 
anal sucker subelliptical, provided with cutinous (chitinous) ring 
with a small papilla in its posterior rim. Twelve pairs of caudal 
papillae, of which 5 are preanal, 6 are postanal and 1, which is 
double, is adanal. Spicules very long, alate. 

Female with. prominent. vulva situated at 2% of the body length. 
Eggs elliptical, with thick smooth shell. 

Life history —Probably similar to that of A. galli (p. 82). 

Distribution.—Yurope (Italy (Cagliari)) and South America 
(Brazil). 


ASCARIDIA PTEROPHORA (Creplin, 1854) Railliet and Henry, 1914 


Synonyms.—Ascaris pterophora Creplin, 1854; Ascaris lati- 
cauda Molin, 1860; Meterakis laticauda (Molin, 1860) Stossich, 1887. 

Hosts. —Cariama cristata (Dicholophus marcgrafí) and Micro- 
dactylus cristatus. 

Location.—Intestine. 


Morphology.—Ascaridia (p. TT): Mouth with 3 large lips. Lat- 
eral membranes wide, semilanceolate. 
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Male 30 to 40 mm. long (H. laticauda) or 20 mm. long by 500p 
wide (4. pterophora). Caudal extremity (fig. 138) broad; cloacal 
aperture 3602 from posterior end in a 20 mm. specimen. Caudal 
alae narrow. Preanal sucker large (1004 in diameter), with a pa- 
pilliform nodule in the posterior rim: it is 5204 from the posterior 


end of body. "Ten pairs of caudal papillae, 4 of which are preanal 
(3 pairs ventral, 1 pair lateral). Spicules equal, 600& long by 21u 
wide. 


Female 45 to 60 mm. long. Posterior extremity sharply pointed. 
Anus 1 to 1.5 mm. from posterior end. 


Vulva prominent, situated 
in the median part of the body. 


Life history —Probably similar to that of 1. galli (p. 82). 
Distribution.—South America (Brazil). 






4 
ANS 
NS 
SS 
$ y 
+ 


«S 


"ANUS 
Ks 
O 
N 


E 
a 
DEERE 


i 


TES 


TOA 
tuga 


NRR 





act ni 


qud 
0/727? 


e 


Fics. 156-139.—156. MALE TAIL, VENTRAL VIEW. 137, MALE 
TAIL, LATERAL VIEW. AFTER STOSSICH, 1002. 138, ASCARIDIA PTEROPIIORA. MALE TAIL. 
AFTER TRAVASSOS, 1918. 139, ASCARIDIA SERBATA. MALE TAIL. 


ASCARIDIA ORTHOCERCA. 


AFTER SCHNEIDER, 1866 
ASCARIDIA SERRATA (Schneider, 1866) Railliet and Henry, 1914 


Synonym —H eterakis serrata Schneider, 1866. 
[ost.—Penelope humeralis. 
Location.—Intestine. 
Morphology. 





a 


Ascaridia (p. (7): Mouth with 3 lips, the dorsal lip 
wider than the others. An anterior and posterior denticulated plate 
(Zahnplatten), the former with 8 teeth in a row. 

Male 41 mm. long. Preanal sucker circular, with cutinous (chitin- 
ous) ring interrupted posteriorlv by a papilliform nodule. A small 
finely pointed appendage on posterior end of body. "Ten pairs of 
large papillae (fig. 139), 3 preanal, 2 adanal and 5 postanal. 
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Female 41 mm. long. Vulva at about anterior third of body (30 
mm. from tail end ). 

Life history —Probably similar to that of 1. galli (p. 82). 

Distribution.—Sounth America (Brazil). 


ASCARIDIA STRELNIKOWI Skrjabin, 1916 


IH ost.—1T inamus, species. 

Location.—Intestine. 

Morphology—Ascaridia (p. TT): Cuticle with fine transverse 
striations. Lips (fig. 140a) short, wide, made up of 2 lateral promi- 
nences and a rounded anterior lobe. 

Male 40 to 45 mm. long by 1.1 mm. wide. Dorsal lip 15654 long 
by 2504 wide. Esophagus 2.38 mm. long by 2204 wide. Caudal ex- 
tremity (fig. 1405) conical, pointed; cloacal aperture 6004 from 
posterior end. Preanal sucker circular, 3404 in diameter, with chi- 
tinous ring; its posterior border, which has a median papilla, 1s 8705 
from caudal extremity. Thirteen pairs of caudal papillae, of which 
8 are preanal, 5 postanal, and in addition 2 pairs of small papillae 
located at some distance from the others, anterior to the preanal 
sucker. Spicules equal, 3.4 mm. long alate. 

Female 45 to 52 mm. long by 1.8 mm. wide. Dorsal lip 187» long 
by 314 wide. Esophagus 2.72 mm. long by 6004 wide. Caudal ex- 
tremity rounded, with stvloid appendage 40p long. Anus 1.1 mm. 
from posterior end. Vulva in middle of body (in female 50 mm. 
long, the vulva 25.5 mm. from anterior end). Eggs 68, long by Sly 
wide. 

Life history —Probably similar to that of 4. galli (p. 82). 

Distribution —South America (Paraguay). 





ASCARIDIA STROMA (Linstow, 1899) Railliet and Henry, 1914 


Synonym —Heterahis stroma Linstow, 1899. 

Hosts —Grus (Tetrapteryx) paradisea, €. antigone and G. com- 
MUS. 

Location —Not given. 

Morphology—.\scaridia (p. TT): Head with 3 lips, the dorsal with 
2 papillae, the others 1 papilla. Wide lateral membranes at head end 
of body. 

Male 25 mm. long by SO0u wide; esophagus 1/16, tail 1/47 of total 
length. Preanal sucker circular with wide rim. Ten pairs of papil- 
lae (fig. 141), of which 3 are preanal, 1 adanal, and 6 postanal. The 
adanal pair and 2 pairs directly posterior to it are lateral and have 
very large bases. 

Female 56 mm. long by 1.7 wide. Tail 1/117 of total length, 
with digitiform prolongation. Eggs 172p long by 1465 wide. 
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Life history.—Probably similar to that A. galli (p. 82). 
Distribution.—Europe (Germany (Museum Berlin)) and Asia 
(India). 


ASCARIDIA STYPHLOCERCA (Stossich, 1904) Railliet and Henry, 1914 


Synonams.—H eterakis styphlocerca Stossich, 1904. 

Hosts—This worm was described from a domestic bird (“Un 
volatile domestico”) with no indication as to which bird is meant. 
The present writer has identified it from Gallus gallus. 

Location.—Intestine. 

Morphology.—Ascaridia (p. 77). Worms 90 to 100 mm. long, 
according to Stossich, somewhat attenuated toward the extremities, 
and with a transversely striated euticle. 





FiGs. 140—142.—140, ASCARIDIA STRELNIKOWI. 4, MEAD; b, MALE TAIL, AFTER SKRJABIN, 
1916. 141, ASCARIDIA STROMA. MALE TAIL. AFTER LiNSTOW, 1899. 142, ASCARIDIA 
STYPHLOCERCA. MALE TAIL, AFTER STOSSICH, 1904 


Male with caudal alae slightly developed and showing small round 
eranulations. (Fig. 142.) Ventral sucker large, almost circular, with 
strong wall interrupted on the posterior margin by a small papilla. 
Eight pairs of caudal papillae, large and fungiform ; of these 2 pairs 
are in the region of the sucker, 1 pair preanal and postsuctorial, 
and 5 pairs postanal. Stossich figures 1 unpaired papilla on the 
right side between the papillae of the last 2 pairs on that side; he 
refers to it as on the left side. He also refers to an asymmetrical 
papilla in connection with the first preanal pair; his figure sug- 
gests that there is a median, but apparently symmetrical papilla 
between the members of the last postanal pair. | 

The single male specimen from South Africa, examined by the 
present writer, was very like that figured by Stossich except that 
the median papilla figured between the members of the most pos- 
terior pair was absent and the second from posterior end, figured 
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as an asymmetrical papilla, was a symmetrical pair, making 6 pairs 
of postanal papillae, 5 of them lateral. The granulations, very 
refractive, covered the ventral surface of the body from the caudal 
extremity anteriorly to the level of the sucker (Stossich figures them 
only in postanal region). Esophagus 3.9 mm. long; preanal sucker 
2324 long by 1834 wide (external measurements). Spicules at least 
2.5 mm. long (free ends apparently broken). 

Female with a caudal extremity forming an elongated cone with 
an obtuse apex. 

Life history —Unknown; presumably somewhat similar to that 
of A. gallo (p. 82). 

Distribution.—Africa (Gambia and (new record) Potchefstroom, 


South Africa). 


ASCARIDIA TRILABIUM (Linstow, 1904) Railliet and Henry, 1914 


= , g 
Ss 4 
* 
5 t N 
(e) » 
os AS 
== "i q NX E 8 
SS | A A. E 
Z Sc i E 
Y i Tat A 





LA x 


IA A 
Y Vu 








Wies. 143-144.—148, ASCARIDIA TRILABIUM. MALE TAIL. AFTER LINSTOW, 1904. 144, 
ASCARIDIA ANSERIS. MALE TAIL. AFTER SCILWARTZ, 1925 


Synonym.—lIIeterakis trilabium Linstow, 1904. 

fost —Centropus sinensis. 

Location.—Intestine. 

Morphology.—Ascaridia (p. TT): Cuticle annulate; head with 3 
semicircular lips, the dorsal with 2 papillae, the others with 1 
papilla. Esophagus 1/13 of total length. 

Male 26 mm. long by 6904 wide. Tail 1/49 of body length. Ten 
pairs of caudal papillae (fig. 143), of which 4 are preanal, 6 postanal. 
Preanal sucker circular. Spicules subequal, 1.95 and 1.97 mm. long, 
the free end rounded. 

Female 39 mm. long by 1.1 mm. wide. Tail 1/58 of total length, 
conical, attenuated, with small digitate prolongation. Vulva 
posterior to middle of body, dividing body length in ratio of 8:5. 
Eggs 814 long by 47» wide, with thick smooth shells. 

Life history.—Probably similar to that of A. galli (p. 82). 

Distribution—Asta (Ceylon (Horana)). 
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ASCARIDIA ANSERIS Schwartz, 1925 


[Tost.—Anser domesticus. 

Location.—Small intestine. 

M orphology.—Ascarédia (p. T7). 

Male 32 mm. long by 6004 wide. Head, separated from body, 172p 
wide near base. Esophagus 1.75 mm. long by 2854 in maximum 
width. Nerve ring about 3504 from head end.  Preanal sucker 
circular, 1384 by 130p, its posterior margin 1124 from cloacal aper- 
ture and at least TOO from posterior end of body (tip of tail 
broken off in specimen described so that complete measurement not 
possible). Caudal papillae asymmetrical, there being 14 papillae on 
one side and 13 papillae on the other side. Of the 14 papillae, 5 are 
preanal (4 ventral and 1 lateral) and 9 postanal (4 ventral and 5 
lateral). Of the 13 on the other side of the body, 4 are preanal and 
ventral and 9 are postanal but of different arrangement (there being 
5 ventral and 4 lateral) than the postanal papillae of the opposite 
side. Spicules nearly equal, 8204 and 827,4 long, respectively, their 
distal ends rounded (fig. 144). 

Female unknown. 

Life history.—Probably similar to that of A. galli (p. 82). 

Distribution—Asia (Hanoi (Tonkin) Indo-China). 


Genus PSEUDASPIDODERA Baylis and Daubney, 1922 


Generic diagnosis.—Heterakinae (p. 49): Mouth with 3 lips and 
with * eordons " resembling those of Asp?dodera, opening in pairs 
at the interlabial spaces and consisting of tubular grooves running 
below the surface of the cuticle, with a narrow external opening 
along their length. Members of each pair of cordons diverge, ex- 
tending posteriorly a short distance then curve forward and end on 
onter surface of lip. not joining the corresponding member of the 
next pair as in Aspidodera. Narrow lateral alae present. Esopha- 
gus muscular throughout, ending in a well-developed bulb. 

Male with caudal alae and long pedunculated papillae; spicules 
very dissimilar: gubernaculum absent. 

Female with vulva in median region of body. 

Parasitic in alimentary canal, presumably ceca, of birds. 

T ype-species.—f'seudaspidodera pavonis Baylis and Daubney, 
1929. 

A second species and also a variety of it have been described 
recently by Chandler. (See Addenda, p. 387.) | 
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PSEUDASPIDODERA PAVONIS Baylis and Daubney, 1922 


IH osts.—l'avo cristatus and Paro muticus. 

Location.—Not given; presumably ceca. 

M orphology.—Pseudaspidodera (p. 102): Small worms. Head 
(fig. 145) with cordons as described in generic diagnosis. Diameter 
of head at posterior limit of cordons, about 1004. Narrow lateral 
alae extend from a little anterior to nerve ring almost to tail. 
Esophagus divided into short anterior portion and a long posterior 
portion ending in a pyriform bulb; there appears to be some kind 
of valvular apparatus at the union of the 2 portions: bulb 250 to 
2604 long by 170 to 1904 wide and containing the usual valves. 
Nerve ring 400 to 4604 from head end. Excretory pore 600 to 6504 
from head end. 

Male 6 mm. long by 2504 wide. Esophagus 1.4 to 1.48 mm. long. 
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Fics. 145 -147.—PSEUDASPIDODERA FAVONIS. 145, MEAD, LATERAL VIEW. 146, MALE 
TAIL.  lEFT, LATERAL VIEW; RIGHT, VENTRAL VIEW. 147, VOLVA AND VAGINA IN 
LATERAL VIEW, SHOWING CEMENT PLUG IN VULVA. ARROW POINTS IN DIRECTION OF 
HEAD. AFTER BAYLIS AND DAUBNEY, 1022 


Tail (fig. 146) 380 to 4304 long, less than half of it provided in 
anterior portion with wide alar expansions containing some caudal 
papillae: posterior part of tail simple. slender, and finely pointed. 
Circular preanal sucker, 120 to 1304 in diameter, with well developed 
chitinous wall, 150 to 1704 anterior to cloacal aperture: the 
greatest diameter (antero-posterior) of sucker aperture is 70p. 
Spieules unequal and dissimilar. Right spicule slender and simple. 
180p long: left provided with broad alae and a barbed tip. and 450 
long. No accessory piece. Caudal papillae, 12 pairs: of these 3 
pairs just anterior to filamentous portion of tail, the middle pair the 
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more ventral and larger; a fourth pair, solitary, projecting into 
alae; adanal group of 4 more or less lateral pairs, with long stalks, 
and 2 small, sessile, ventral pairs, one of them anterior to and the 
other posterior to the cloacal aperture. Of the 4 lateral pairs of the 
adanal group, the most posterior 1s the stoutest and projects later- 
ally; the next is directed more ventrally; the next is lateral; the 
most anterior projects ventrally. "There are 2 very slender and long- 
stalked papillae on either side of the sucker. 

Female Y mm. long by 3004 wide. Esophagus 1.5 to 1.6 mm. long. 
Tail 1 to 1.02 mm. long, straight, and tapering to a slender point, 
with a very minute pair of caudal papillae about midway. Vulva 
(fig. 147) posterior to the middle of the body, about 3 mm. from the 
tail end. Vagina extends forward, turns in a semicircle toward the 
ventral body wall, then turns to the right and dorsally, doubling 
back. Two opposed uteri. Ova relatively large, somewhat oblong, 
with a thin shell, 704 long by 40. wide, usually slightly thickened 
internally at one pole; as seen in utero one end of the shell 1s occa- 
sionally drawn out almost to a point; eggs not segmenting when 
deposited. 

Life history —Unknown; probably somewhat similar to that of 
Heterakis gallinae (p. 54). 

Distribution.—Asia (India). 


Subfamily SuBuLurIvar Travassos, 1914 


Synonym.—Kathlaninae Lane, 1914. 

Subfamily diagnosis.—Heterakidae (p. 49): Mouth with lips 
inconspicuous or lacking, rarely with 3 lips, followed by a vestibule. 
Esophageal bulb present. Preanal sucker of male fusiform and noti 
limited by a cutinous (chitinous) ring. Spicules equal or unequal, 
one or both occasionally lacking or imperfectly chitinized. Guber- 
naculum usually present, rarely lacking. Position of vulva variable, 
may be in median or posterior part of body. 

Type-genus.—Subulura Molin, 1860. 


Genus SUBULURA Molin, 1860 


Synonyms.—Ascaris Linnaeus, 1758, part; Meterakis Dujardin, 
1845, part; Oxyuris Rudolphi, 1803, part; Allodapa Diesing, 1861. 

Generic diagnosis—Subulurinae (p. 104) : Head rarely with 3 hips, 
usually with 6 conspicuous papillae. Mouth sometimes round, more 
often oval or hexagonal with the large axis dorso-ventral, followed 
by a buccal cavity (vestibule) at the base of which are often 3 teeth 
at the entrance to esophagus. Esophagus club-shaped, followed by 
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a distinct bulb. Lateral membranes often present. Male with 
caudal alae feebly developed or lacking. Spicules equal or unequal; 
gubernaculum present. Preanal 7 P fusiform, without cutinous 
(chitinous) ring. Caudal papillae in 2 longitudinal rows, number- 
ing as high as 11 pairs. Female with vulva usually in median region 
of body. Eggs ellipsoidal, with thin shells, usually embrvonated 
when deposited. 

Parasitic in proventriculus and intestine (usually ceca) of birds, 
intestine (usually large intestine) of mammals and intestine of rep- 
tiles. 


Type-species.—Subulura acutissima Molin, 1860. 





KEY TO SPECIES OF SUDULURA 


1. Only female known; tail short (3204) : from Turnir, species. 
Subulura, species Baylis and Daubney, p. 132. 
Male known; tail of female longer than above (443p or longer except pos- 
sibly in S. forcipata where length not given and in S. papillosa where 


female unknown) ; from other hosts than above__.._________________- 2 

2. Only male known (10 to 12 mm. long with 11 pairs of caudal papillae and 
unequal spicules) ; from Corvus cajanus. Subulura papillosa, p. 122. 

3oth male and female known: from other hosts than above----------—- o. 

EE NEC o eee AAA A A E S 4. 
2unMSdüudlae- scr loe cU I Lr Lr 
4. Longer spieule $8404 in length; 9 pairs of caudal papillae; female 9.3 mm. 
lU c o -——————— —— Subulura rima, p. 125. 
Longer spicule over 1 mm. in length; 10 or 11 pairs of caudal papillae; 
cuum. OF LONPC! AAA AS 5. 

o9. Lateral alae said to be absent; 10 pairs of caudal papillae; gubernaculum 
los lodi Rede CC C" ("uL Subulura subulata, p. 128. 


Lateral alae present (with possible exception of S. curvata, where not men- 
tioned) ; 11 pairs of caudal papillae; gubernaculum, i described, 144g 
que USUS  -———————— ——— ——  —HÀ— HM 5€ 6. 

6. Long spicule 2.54 mm. in length; lateral alae about 9304 long. 
Subulura carlosi, p. 115. 
Long spicule not over 1.52 mm. in length; lateral alae 1.27 mm, or longer 
(possible exception S. curvata where not described) LL. ooo i. 
Vulva of female slightly posterior to middle of body, dividing body length 
in ratio of 14: 13; tail of female 1.54 mm. long... Subulura curvata, p. 114. 
Vulva anterior to middle of body; tail of female not over 1.28 mm. long_ $. 


S. Tail cie malena long... -...._.-___.___.__ Subulura lutzi, p. 11S. 
itl Olea cnmnirvrloulsercc.oc.l2lc2ll22ncle2ccoe-eceesceseeceeneccz o: 


9. Lateral alae extend to middle of body in male, !4 of body length in 
female, thus for a length of at least 3 mm.; cloacal aperture of male 
LORETO POS tenor endczzlcl-.-lc-l22....-a5 Subulura allodapa, p. 105. 

Lateral alae extend only to anterior part of intestine, a length of not over 
1.6 mm.; cloacal aperture of male 2114 or farther from posterior end- 10, 

10. Shorter spicule S504 long; eggs 55u long by 454 wide. 

Subulura seurati, p. 126. 
Shorter spicule 1 mm. or longer; eggs 764 long by 504 wide or S3u long by 
ON AA RECON MN emn. - aM a AAA 11. 
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Preanal sucker of male 2504 long. its posterior edge $8934 from tail end; 
ovelector of female $904 lso... TS Subulura bentocruzi, p. 110. 
Preanal sucker of male 1434 long, its posterior edge 5084 from tail end; 


ovejector of female 1.28 nun. ioe AEn Subulura reclinata, p. 124. 
j9wNMale-x9TEh S*or S*parmstemcaudal papillaez7-----77 E E 13. 
Male with 10 or more pairs" of c3udal pan Nae -1T 15. 

13- Spicules 5904 long; tail of female 1.16 mm. long... Subulura gracilis, p. 134. 
Spicules 8804 long; tail of female not over $004 long-----------------—- 14. 

14. Male 10.5 mm., female 14.8 mm. long; male tail 1/38, female tail 1/18.7 of 
tOta olas la nem mE — lg Subulura acuticauda, p. 133. 

Male 6.78 mm., female 9.26 mm. long; male tail 1/25.7, female tail 1/14 of 
AA a O E Subulura recurvata, p. 124. 

15. Male with 10 pairs of caudal papillae -TTS 16. 
Male with 11 or more"pairs of caudal papilae. — -———— = n 23. 


16. 


ie 


18. 


19. 


20. 


9) 


to 
c 


. Posterior end of preanal sucker 860x, or farther, from caudal extremity. 2: 


Description incomplete; male 7 mm. long, female 12 nun. long; vulva of 
female said to be posterior to middle of body... Subulura acutissima, p. 107. 
Size of worm usually greater than above; vulva anterior to middle 


of body. eee -—- C A 285-0 0 20 —-—-— Tik 
Smeules.nor'over TOO long- o o A A 18. 
SPICUESISSOL or longer-- — — A eee 20. 
Male 4.5 mm., female 8.5 mm. long; spicules 7904 long; eggs 654 long by 
CIE MO A HO eT Subulura poculum, p. 123. 
Male 8.2 mm. or longer; female 13.6 mm. or longer; spicules not over 
TOOu long; eggs not over 50u long by 40u wide---------------------- 19. 


Male 8.2 mm., female 13.6 mm. long; gubernaculum rectilinear; ovejector 
short, its total length 1.28 mm., the trompe being 3854 long. 
Subulura forcipata, p. 115. 
Male 14.5 mm., female 22 mm. long; gubernaculum triangular, with horns 
anteriorly ; ovejector very long, the trompe up to 5 min. long. 
Subulura noctuae, p. 119. 


Seulesuol' over JUUR TONE e ee UE 21 
Spietvestoror 1 nons long -=S nnen a E SLS 22 

. Cloacal aperture of male 318g, anus of female 6004 from end of tail; eggs 
TOL lone by 4g wide TeS ee Subulura rimula, p. 125. 
Cloacal aperture of male 2004, anus of female SOO04 from end of tail; eggs 
05 to Tou lone DR LO DDU deS Subulura plotina, p. 122. 


Cloacal aperture of male 1704, posterior end of sucker 5004 from tail end; 
gubernaculum 1004 long; eggs 594 long by 504 wide. 
Subulura differens, p. 111. 
Cloacal aperture of male 250 to 3154, posterior end of sucker 590 to S154 
from end of tail; gubernaculum 175 to 2104 long; eggs 75 to SO4 long 
by.69 fo (Ou Wiles A Subulura brumpti, p. 112. 
Lateral alae extend entire length of body; male with 13 pairs of caudal 
papillae; female 21 to 35 mm. long, its tail only 4; of total body length. 
Subulura leprincei, p. 118. 
Lateral alae extend not farther than first part of intestine (except possibly 
in S. halli where alae not described); male with 11 pairs of caudal 
papillae; female not over 19 mm. long (except possibly in S. suctoria 
where may reach 23 mm.), its tail being longer than above-.----.-.--- 24. 


Posterior end of preanal sucker not over 504 from caudal extremity... 26. 
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259. Cloacal aperture of male 5004 from end; spicules 1.5 mm. long; tail of 
female 1/8.5 of total length; eggs SOw long by 60u wide. 

Subuiure halli, p. 117. 
Cloacal aperture ef male 2104 from end; spicules 760 to S00g long; tail 

of female 1/11 to 1/12 of total length; eggs 654 long by 35u wide. 
Subulura galloperdicis, p. 116. 
20. Preanal sucker 3854 loug; spieules 1.41 nun. long. Subulura travassosi, p. 151. 


Preunal sueker not over 15604 long; spieules not over 1.5 mm, long. 9t. 
21. Lateral alae extend to first part ot intestine —---—----—------------—--—— DN 


Lateral alae do not extend to posterior end of esophageal bulb_________ 29. 
28. Preanal sucker Stu long; spicules 89904 long by 164 wide; gubernaculum 


12 ta long: tail of fenne Drby longs... Subulura olympioi, p. 121. 
Preanal sucker 1564 long; spicules 5584 loug by 35a wide; gubernaculum 
2284 long; tail of femule 1.2 mm. longs —-----—_ Subulura trogoni, p. 131. 


29, Lateral alae extend to median part of bulb; preanal sucker 1694 long; 

ovejector of female 9504 long, the trompe equivalent to 2% of its length. 
Subulura strongylina, p. 128. 
Lateral alae extend to middle of esophagus; preanal sucker 1354 long; ove- 
jector of female 1794. long, the trompe equivalent to less than 14 of 
A A A S L 30. 
30. The 2 most posterior pairs of caudal papillae similar, being the same size 
and shape whereas the third ventral pair from posterior end is shorter 
and slenderer than the former 2 pairs and removed by quite a space 
Boilie second Palo ee Subulura suctoria, p. 129. 
The 2 most posterior pairs of caudal papillae are dissimilar, the second 
being shorter and more slender; the third ventral pair is at least as large 

as the first pair and is in close juxtaposition with the second pair. 

Subulura similis, p. 127- 
The above key does not include Subulura multipapillata recently 


described by Chandler (see Addenda, p. 388). 


SUBULURA ACUTISSIMA Molin, 1860 


Synonyms —P hysaloptera saginata strigis brasiliensis !; P. stron- 
gylina cuculi-seniculi! ; Heterakis acutissima (Molin, 1860) Stossich, 
1887. 

Hosts —Uuculus seniculus, Coccyzus melacoryphus, Pisorhina 
atricapilla, Strix atricapilla. 

Location.—Proventriculus and intestine. 

Morphology —Subulura (p. 104): Head (fig. 151) rounded, with 
2 lateral and 4 submedian papillae. At the entrance of the eso- 
phagus 3 arcuate teeth. 

Male ^ mm. long by 3004 wide. Caudal extremity (fig. 152 
subulate with pointed appendage. Preanal sneker large, elongate, 
remote from posterior end. Caudal alae present. Ten pairs of 
papillae, of which 5 are preanal, 5 postanal. wo equal spicules, 
long and curved. 








tł Catalogue of the Vienna Museum. 
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Female 19 mm. long by 3004 wide. Tail long, straight, pointed. 
Anus remote from end. Vulva in posterior (?) part of body, an- 


terior to the anus. 
Life history —Unknown; probably similar to that of Ascaridia 


galli (p. 82). 
Distribution.—South America (Brazil). 


SUBULURA ALLODAPA (Creplin, 1853) Railliet and Henry, 1913 


Synonyms.—Oxyuris allodapa Creplin, 1853; Heterakis suctoria 
Molin, 1860, part; Allodapa typica Diesing, 1861; Heterakis forci- 
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Fics. 148-150.—SUBULURA DIFFERENS. 148, ANTERIOR END. ORIGINAL, 149, a, VULVA; 
b, FEMALE TAIL; €, OVEJECTOR ; d, EGG. (SCALE THE SAME FOR @ AND b.) ORIGINAL. 
150, MALE TAIL, X37.5. AFTER BARRETO, 1918 


paria Schneider, 1866, part; Heterakis allodapa (Creplin, 1853) 
Seurat, 1914, part; Allodapa allodapa (Creplin, 1853) Seurat, 1914, 
part, 

Hosts —Cariama cristata, C. huppe, Dicholophus margravi. 

Location.—Ceca. 

Morphology—Subulura (p. 101) : Body yellowish color; anterior 
extremity (fig. 153) conical with truncate apex, usually bent dor- 
sally. Cuticle with transverse striations. Lateral alae present, nar- 
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row, finely striated transversely. Mouth hexagonal, with 6 small 
papillae (fig. 154). Mouth cavity straight, with thick walls which 
have a characteristic bend. Three rounded teeth at entrance to 
esophagus. Esophagus with bulb. 








F165..151-152.— SUBULURA ACUTISSIMA, 151, HEAD. a, SIDE VIEW; b, FRONT VIEW. 152, 


MALE TAIL, AFTER DRASCHE, 1882 


Male Y to 10 mm. long by 3304 wide. Lateral alae extend from 
head to middle part of body. Esophagus 1.29 mm. long. Tail (fig. 
155) curved ventrally; cloacal aperture 1694 from end. Preanal 
sucker 169,4 long, without rim, 7194 from posterior end of body. 


Eleven pairs of papillae, of which 3 are preanal and ventral, 2 
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ics, 153-156.—SvuBULURA ALLODAPA. 153, ANTERIOR END. AFTER BARRETO, 1918. 154, 
ITEAD, FRONT VIEW. AFTER DRASCHIE, 1882. 155, MALE TAIL, AFTER DRASCHE, 1882. 
156, a AND b, OVEJECTOR, AFTER BARRETO, 1918 


adanal lateral and 6 postanal lateral. Barreto describes the spicules 
as 1.595 and 0.465 mm. long but his figure shows no such great dif- 
ference in length and suggests that the second measurement should 
be 1.465 mm. Gubernaculum 1524 long. 

Female 10 to 14 mm. long by 4404 wide. Lateral alae extend only 
along anterior third of body. Esophagus, exclusive of bulb, 1.34 
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mm. long. Tail straight, pointed; anus 1.03 mm. from end. Vulva 
only slightly salient, of irregular shape, a little anterior to middle 
of body. Ovejector (fig. 156) anteriorly directed, about 762, long; 
vestibule short, 3134; sphincter, 2115; trompe 3384 long. 

Life history—Unknown; probably similar to that of Ascaridia 
galli (p. 82 

Distribution.—South America (Brazil). 


SUBULURA BENTOCRUZI Barreto, 1918 


Hosts.—T'rogon, species and T. variegatus. 

Location.—Intestine. 

Morphology—Subulura (p. 104): Cuticle with transverse stria- 
tions. Lateral alae extend slightly beyond esophageal bulb, their 





Figs. 157—158.—SUBULURA BENTOCRUZI. 157, MALE TAIL, LATERAL VIEW. 158. MALÐ TAIL, 
VENTRAL VIEW. AFTER BARRETO, 1918 


length about 1.97 mm. Mouth hexagonal, with 6 small equal papil- 
lae. Buccal cavity small, 3 teeth at its base. Esophagus claviform. 
bulb spherical, 1904 in diameter. 

Male 7.7 to 16 mm. long by 4364 wide. Buccal cavity 384 deep. 
Tail (figs. 157 and 158) curved ventrally, ending in an appendage 93, 
long. Cloacal aperture 2454 from posterior end. Preanal sucker 
without chitinous edge, 2804 long, its lower limit 8834 from caudal 
extremity. Caudal alae rudimentary. Eleven pairs of papillae, 3 
of which are preanal, 2 adanal, 6 postanal. Spicules unequal, the 
larger 1.5 mm. long, the smaller 1.1 mm. (44 the length of the for- 
mer.) Gubernaculum 1694 long. 


NEMATODE PARASITES OF BIRDS 111 


Female 13 to 21 mm. long by 6434 wide. Tail with appendage 
1404 long. Anus 1.16 min. from posterior end. Vulva salient. ante- 
rior to middle of body. Ovejector relatively long (8994); vestibule 
334p long: sphincter small; trompe 5414 long. Two uteri divergent. 
Kees elliptical. $34 long by 494 wide. 

Life history.—Unknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—South America (Brazil). 


SUBULURA DIFFERENS (Sonsino, 1890) Railliet and Henry, 1912 


Synonym.—Heterakis differens Sonsino, 1890, 

Hosts.—Francolinus bicalcaratus, Gallus gallus, and Numida mele- 
agris. The present writer has identified this species from the red- 
headed pheasant, Pternistes, species, the nematodes having been col- 
lected by R. O. Wahl at Potehefstroom. Union of South Africa. 

Location.—Small intestine, 1n. posterior portion. 

Morphology.—Subulura (p. 104) : Straight, yellowish-white worms. 
Lateral membranes (fig. 148) well developed,extending from the head 
end past the first fifth of the intestine. Mouth with very indistinct 
lips. Mouth capsule with thick cutinous (chitinous) walls, enlarged 
in its posterior portion where it has 3 very small teeth. The esoph- 
agus thickens posteriorly and is followed by a distinct sub-spherical 
intestinal bulb. 

Male T to 8.6 mm. long by 2824 wide. Cloacal aperture 166 to 190p 
from tail end. The ellipsoidal caudal sucker is without a cutinous 
(chitinons) wall; its posterior margin is about 5004 from the tail end. 
Ten pairs of caudal papillae (fig. 150), as follows: 3 large ventral 
preanal pairs, 2 large lateral adanal pairs, 5 postanal pairs, 4 of them 
ventral and 1 lateral. Spicules equal, strongly chitinized, a little 
over 1 mm. long, their proximal ends infundibuliform and the dista! 
ends pointed. The gubernaculum is slightly curved and 1001 long. 

Female 11.5 to 19 mm. long by 3354 wide. Anus (fig. 1495) 631 
to 770» from tall end. Vulva (fig. 149a) situated in a slight cuticular 
depression, slightly anterior to the middle of the body, dividing body 
length in ratio of 19:25. Ovejector (fig. 14906) very unusual. It is 
anteriorly directed and its most striking character is a bulbous or 
bladder-like swelling which ean be seen through the body walls of the 
toto mount, after it has been cleared. On dissection, there is found at 
some distance anterior to this, a sphincter; between the sphincter and 
the bladder-like formation is a sac-like passage which opens not into 
the anterior end of the bulbous compartment, but laterally, at which 
point there is a thickened circular hyaline area to support it. This 
structure does not seem to have been previously described in this 
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species. Barreto says the ovejector of S. differens is 677» long, the 
vestibule being very long (3384), and united to the trompe by a small 
sphincter. The figures of various species of Subulura show inter- 
esting variation in this general type of structure: S. seurati (p. 126) 
and S. leprinct (p. 118) show the side entrance into a slightly devel- 
oped bulbous cavity, while S. allodapa (p. 108) shows it even more 
highly developed, as does also S. forcipata (p. 115). Eggs almost 
spherical, 594 by 50,4, thin-shelled, containing an embryo when 
oviposited (fig. 149d). 

Life history—Unknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—Europe (Italy), Africa (Dahomey, Guinea, Belgian 
Congo, Union of South Africa and Algeria) and South America 
(Brazil). 


SUBULURA BRUMPTI (Lopez Neyra, 1922) Cram, 1926 


Synonyms —Allodapa suctoria of Seurat, 1914, /7eterakis suctoria 
of Gendre, 1909; Subulura suctoria of Gedoelst, 1916; Allodapa 
brumpti Lopez Neyra, 1922. 

IH osts.—Gallus gallus and Meleagris gallopavo. 

Location.—Ceca. 

Morphology —Subulura (p. 104). Yellowish worms with curved 
cephalie extremity, the concavity of the curve dorsal. Cephalic alae 
(fig. 1592) finely striated transversely and extending the anterior 
sixth of the body length. Buccal cavity divided into well-differen- 
tiated zones, with 3 small teeth situated at the origin of the esoph- 
agus. The length of the esophagus and its bulb is 1/7.25 of body 
length in male and 1/9.5 of body length in female. Nerve ring about 
14 of length of esophagus proper, without bulb, from anterior end. 
Intestine enlarged at union with esophageal bulb. 

Male 6.9 to 10 mm. long by 340 to 4204 wide. Tail ends in a pro- 
longation about 14 of length from cloacal aperture to end of tail. 
Caudal sucker 170 to 2204 long, 340 to 500p anterior to cloacal aper- 
ture and 590 to 815u anterior to end of tail. Five pairs of preanai 
(according to Lopez-Neyra (fig. 1596), Seurat, and the present 
writer; according to Gendre (fig. 161) and Gedoelst (fig. 160) 6 
pairs) and 5 pairs of postanal papillae; of the postanal, 2 pairs of 
small papillae are near the median line toward the end of the tail, 
anterior to this a third and larger pair, more lateral, and then 2 
pairs of larger papillae nearer the median line; the caudal glands 
open between the second and third pairs, the pore apértures resem- 
bling minute papillae; of the preanal papillae. the first 2 pairs 
posteriorly may be regarded as adanal, a third pair is just preanal, 
a fourth pair is about 14 of the distance from the posterior border 
of the sucker to the cloacal aperture, and a fifth pair is at the side 
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of the sucker. Gendre and Gedoelst indicate an additional pair, sit- 
uated in the submedian lines directly on the anterior lip of the 
cloaca. The specimens identified by the present writer from the 
turkey show thickenings of the lip at those points, but no true 
papilae. The spicules are large, distinct, alate. and equal, 1.32 to 
1.45 mm. long, or 1.5 mm. long in Seurat's specimens; gubernaculum 
triangular, 175 to 2104 long. 

Female 9 to 13.7 mm. long by 470 to 5604 wide at level of vulva. 
Tail straight and conical, 6504 to 1 mm. long, terminating in a point 
1004 long. Vulva slightly salient, 4.3 to 5.4, or 6.3 mm. in Seurat's 
specimens, from the head end, or slightly anterior to the middle of 
the body. Ovejector directed anteriorly, 9804 to 1 mm. long, the 
vestibule 6004 long, and the sphincter 3804 long. Eggs subspherical, 
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Figs. 159—161.—SUBULUEA BRUMPTI. 159, a, ANTERIOR END; Ù, MALE TAIL, 
AFTER Lorez-NEYRA, 1922, 160, MALE TAIL, AFTER GEDOELST, 1916. 161, 
MALE TAIL. AFTER GENDRE, 1909 


with smooth shell, 75 to 80u long by 65 to 10s wide, and containing 
an embryo when deposited. 

Life history—Unknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—Europe (Spain), Africa (Belgian Congo, Daho- 
mey. and Algeria), and North America (Porto Rico). 


SUBULURA CARLOSI Barreto, 1918 


{ost.—Piaya cayanna., 

Location.—Intestine. 

Morphology —Subulura (p. 104): Cuticle with fine transverse 
striations; lateral alae 9304 long by 514 wide, extending to level of 
posterior end of esophagus. Mouth with small lips armed with 6 
papillae, 2 of which are large and the other 4 small. Mouth cavity 
short: esophagus about 1.1 mm. long; bulb subspherical. 
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Male 9 to 10 mm. long by 2904 wide. Caudal extremity (fig. 162) 
curved ventrally; caudal alae much reduced; cloacal aperature 186, 
from posterior end. Preanal sucker without chitinous ring, 212 
long. its posterior end 4654 from caudal extremity. Eleven pairs 
of papillae, of which 3 are preanal, ventral, and very large, 2 adanal, 
and 6 postanal. Spicules very unequal in length and width, the 
larger 2.54 mm. long by 164 wide, the. smaller 9604 long by 25,5 
wide. Gubernaculum 1691 long. 

Female 10 to 15 mm. long by 3504 wide. Tail acute; anus 1.16 
mm. from posterior end. Vulva slightly salient, anterior to middle 
of body (at about 25 of body length from head). Ovejector (fig. 
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Figs. 162-163.—SUBULURA CARLOSI. 162, MALE TAIL, @, SIDE VIEW; b, VENTRAL VIEW. 
163, VULVA AND OVEJECTOR. AFTER BARRETO, 1918 


163) long (1.14 mm.) ; vestibule 2544 long, made up of 2 charac- 
teristic parts, with chitinous lining; sphincter short (1354). Two 
divergent uteri. Eggs elliptical, 844 long by 67» wide, embryonated 
when deposited. 

Life history.—Unknown; probably similar to that of Ascaridia 
galli (p. 82). 


Distribution.—South America (Brazil). 
SUBULURA CURVATA (Linstow, 1883) Railliet and Ilenry, 1914 


Nynonym.—lH eterakis curvata Linstow, 1883. 

lTosts—Caccabis chukar and Perdiz graeca. 

Location.—Intestine. 

Morphology —Subulura (p. 104): Body attenuated anteriorly. 
Head with 3 weakly developed round projections, each bearing an- 
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teriorly a small papilla. Esophagus 1/9.7 of total length, ending 
in bulb: tail pointed. 

Male 14 mm. long by 5404 wide. Tail 1 58.5 of total length. 
Preanal sucker weakly developed. Two pairs of preanal, 2 pairs of 
adanal and 7 pairs of postanal papillae (fig. 164). Of the postanal 
papillae, 4 are ventral, 3 lateral. Spicules 1.2 nun. and 9004 long 
respectively. 

Female 12.3 mm. lone by 540p wide. Tail 1% of body length, 
pointed. Vulva slightly posterior to middle of body, dividing body 
length in ratio of 14:13. Eggs 39u by 26u wide. 

Life history.—Unknown; probably similar to that of Ascaridia 
qam p. go. 

Distridution.—Asia (Turkestan (by Linstow) and Russian Turk- 
estan (Aonlie-ata : by Skrjabin) ). 


SUBULURA FORCIPATA (Rudolphi, 1819) Railliet and Henry, 1914 


Synonyms.—Ascaris forcipata Rudolphi, 1519. part; Ascaris forci- 
paria Schneider, 1866. part; Meterahis forciparid Schneider, 1866, 
part. 

Zl osts.—HDucco, species, Capito collaris, C. macror., C. melanoleucus, 
C. rufiventris, C. striolatus, C. tamatia, Coccyzus melanocoryphus, C. 
minor, Cuculus naevius, C. seniculus, C. tingazu, Caprimulgus 
bacaurau, C. nacandua, C. ruficollis, C. urutau, Dicholophus cristatus, 
Diplopterus naevius. Cuira guira, Monasa leucops. M. tranquilla, M., 
tenebrosa, M. torquata, Piaya cayana, Tetrao uru. 

Railiet and Henry say that the reports from Bucco and the 
Caprimuletdes are probably misidentifications. 

Location.—Intestine and ceca. 

Morphology —Subulura (p. 104) : Cuticle with transverse striations. 
Lateral alae short but wide (7104 long by 744 wide), extending to 
posterior limit of bulb. Mouth with 6 papillae in two laterally 
placed series. Buccal cavity small, with 3 teeth 304 long at its 
base. Esophagus 1.03 mm. long, bulb spherical. 1701 in diameter. 

Male 8.2 mm. long by 2824 wide. Tail (fig. 165) strongly recurved, 
its alae rudimentary ; cloacal aperture 211, fromend. Preanal sucker 
without chitinous ring. elliptical, 1774 long. 5924 from caudal ex- 
tremity. Ten pairs of papillae of which 3 are preanal, 2 adanal, and 
^ postanal. Spicules equal, 6774 long. Gubernaculum rectilinear, 
118u long. 

Female 13.6 mm. long by 3084 wide. Tail pointed. Vulva slightly 
salient, anterior to middle of body, at 5.65 mm. from anterior end, 
Ovejector (fig. 166) short (1.28 mm.), vestibule pyriform. strongly 
chitinized, 5144 long; sphincter equal to vestibule in length; trompe 
relatively short (3854). Eggs elliptical, 48. long by 384 wide. with 
very thin shell; embryonated when deposited. 
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Life history —Unknown; probably similar to that of Ascaridia 
galli (p. 82). 
Distribution.—South America (Brazil) and Africa (Algeciras). 
SUBULURA GALLOPERDICIS Baylis and Daubney, 1922 


Host.—Galloperdia spadicea. 

Location.—-Intestine. 

Morphology.—Subulura (p. 104): Head small, buccal cavity 604 
deep by 23u wide anteriorly, with 3 teeth at base. Esophagus 1.5 
mm. long, exclusive of bulb; bulb 2004 in diameter. Lateral alae 
narrow, extend for about 1 mm. from anterior end of body. 

Male 9.5 to 10 mm. long by 3004x wide. Tail 2104 long, drawn 
cut to fine point. Sucker spindle-shape, 6504 anterior to cloacal 


AN 
— 
= 
= Al 
A \ | 
WEM 
VN 
Y ] 
N (4, 





64 Y /65 


Pics. 164-166.—164, SUBULURA CURVATA. MALE TAIL. AFTER LINSTOW, 1883. 165, 
SUBULURA FORCIPATA. MALE TAIL. 166, VULVA AND OVEJECTOR. AFTER BARRETO, 1918 


aperture. Eleven pairs of papillae (fig. 167), of which 4 are pre- 
anal, 2 adanal, 5 postanal. Spicules equal, 760 to 800 long, alate, 
tapering. Gubernaculum 1804 long with a spur at about 604 from 
its anterior end. 

female 11.5 to 12.5 mm. long by 4004 wide. Anus 1.1 mm. from 
tail end. Vulva anterior to middle of body, dividing body length 
in ratio of 3:4. Vagina short, transverse, with ovejectors running 
anteriorly and posteriorly from it. Eggs 65u long by 35u wide, em- 
bryonated at time of deposit. 

Life history.—VUnknown; probably similar to that of Ascaridia 
galli, (p. 82). 

Distribution.—Asia (India). 
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SUBULURA HALLI Barreto, 1918 


Synonym.—Subulura forcipata Seurat, 1914, in part. 

H ost.—Otis tetrax. 

Location.—Ceca. 

Morphology —Subulura (p. 104): Pharyngeal teeth (fig. 168e) 
cuneiform. their free ends pointed. 

Male 10.5 to 12 mm. long by 5404 wide. Esophagus, including 
bulb, 1/6.5 of total length. Tail (fig. 1682) slender, ending in a long 
fine point. Cloacal aperture 5004 from posterior end. Caudal alae 
narrow. Eleven pairs of pedunculated papillae. 5 of which are 
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FtGs. 167-168.—167, SUBULURA GALLOPERDICIS. MALE TAIL. AFTER BAYLIS AND DAUBNEY 


1022. 168, SUBULURA HALLI. a, MALE TAIL; b, OVEJECTOR ; €, BUCCAL CAVITY. AFTER 
SEURAT, 1914 


preanal. Sucker far anterior (7004) of cloacal aperture. Spicules 
equal, very long (1.5 mm.) with an alate expansion toward the free 
end. Gubernaculum 120, long. 

Female 13.4 mm. long by 6004 wide. Esophagus, including bulb, 
1/7.5 of total length. Tail long and slender, 1/8.5 of the total length. 
Vulva anterior to middle of body, at 35 of its length. Ovejector 
(fig. 1680) with remarkably short sphincter. Eggs 80p long by 
60u wide. 

Life history—Unknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—Africa (Algeria (Matson-Carrée) ). 
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SUBULURA LEPRINCE] (Gendre, 1909) Travassos, 1913 


Synonyms.—Heterakis leprincei Gendre, 19090; Allodapa leprin- 
cei (Gendre, 1909) Seurat, 1914. 

Hosts.—Caprinulgus aegyptius saharae; C. fossió; Macrodipteryz 
macrodipterus. 

Location.—Ceca. 

Morphology —Subulura (p. 104): Head without lips and not 
marked off from body; but with 6 papillae, 4 of them submedian 
and 2 lateral; buccal cavity with a plate of chitinous teeth (fig. 
1694). Two lateral membranes extending entire length of body but 
especially well developed in anterior region. Esophagus with 2 
swellings. 

Male 10.5 to 18 mm. long by 300 to 4204 wide. Esophagus (in- 
cluding pharynx) 1/9.5. tail 1/48 of total length, the latter ending 
in a slender point. Caudal alae well developed. Thirteen pairs of 
caudal papillae (fig. 1704 and 0), 7 of which are preanal and 6 
postanal. Spicules (fig. 170c) equal, 1 mm. to 1.4 mm. long. Gu- 
bernaculum (fig. 1702) triangular, 1301 long. 

Female 91 to 35 mm. long by 400 to 600p wide. Esophagus (in- 
cluding pharynx) 1/15, tail 1/25 of total length, the latter slender and 
pointed. Vulva inconspicuous, anterior to middle of body, at 2% 
of the body length. Ovejector (fig. 1696) very long, similar to 
that of S. allodapa. Eggs (fig. 170e) 60x long by 514 wide; in the 
early stages the shell 1s thick and made up of polygonal plates but 
later becomes thinner and smooth. 

Life history.—Unknown: probably similar to that of Ascaridia 
galli (p. 82). 

Distribution—Africa (Dahomey). 


SUBULURA LUTZI Barreto, 1918 


Host.—Stria, species. 

Location.—Intestine. 

Morphology —Subulura (p. 104): Body white, filiform, cuticle 
transversely striated. Lateral alae relatively short, about 1.27 mum. 
long, reaching to the level of posterior end of esophagus. Mouth 
elliptical. with 6 papillae, the lateral smaller than the median. 
Buccal eavity (fig. 171) about 554 deep. Three small equal teeth 
at entrance to esophagus. Esophagus 1.24 to 1.6 mm. long; bulb 
spherical, 2504 in diameter. 

Male 14 mm. long by 3704 wide. Caudal extremity strongly 
curved ventrally (fig. 173), with a sharply pointed appendage 279p 
long. Cloacal aperture 169, from posterior end. Preanal sucker 
elliptical, about 2134 long, without chitinous border, 7984 from 
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caudal extremity. Caudal alae poorly developed. Eleven pairs of 
papillae (fig. 172) of which 3 are preanal, 2 adanal, and 6 postanal. 
Spicules unequal, the longer 1.27 mm. long, the other 3/4 as long. 
Gubernaculum 1444 long. 

Female 14 to 22.5 mm. long.by 4604 wide. Tail with slender 
appendage similar to that of male, 1104 long. Anus 4434 from pos- 
terior end. Vulva (fig. 174) markedly salient, of irregular shape, 
anterior to middle of body, more or less at the point of union of 





b, OVEJECTOR. 


Fres. 169-170.—SUBULFRA LEPRINCEI. 169, a, BUCCAL CAVITY ; 
AFTER SEURAT, 1914. 170, e, MALE TAIL, VENTRAL VIEW; b, LATERAL VIEW, C, 
SPICULE ; d, GUBERNACULUM ; €, EGG. AFTER GENDRE, 1909 


anterior third and posterior two-thirds of body. Ovejector long 
(about 1.156 nun.); vestibule short, 2754; sphincter small; trompe 
elongate, 8994. Two uteri. Eggs S3u long by 554 wide, elliptical, 
embryonated at time of deposit. 

Life hástory.—VU nknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—South America (Brazil). 


SUBULURA NOCTUAE (Seurat, 1914) Barreto, 1918 


S ynonym.—Allodapa noctuae Seurat, 1914. 
Host.—Carine noctua glaux. 


Location.—Intestine. 
8612—27 10 
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Morphology.—Subulura (p. 104) : Body large but slender. Lateral 
alae present, narrow, finely striated transversely, extending from 
head end to level of esophageal bulb. Mouth with 6 papillae; buccal 


cavity clearly divided into 2 parts, in the second or more posterior 
are found 3 small rounded teeth. 
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Fics. 171-174.—SUBULURA LUTZI. 


VENTRAL VIEW. 173, MALE TAIL, LATERAL VIEW. 
JECTOR. AFTER BARRETO, 1918 





171, ANTERIOR END. 172, MALE TAIL, 


174, VULVA AND OVE- 


Male 14.5 mm. long by 2504 wide. Esophagus, including bulb, 
1/10 of total length. Tail short, ending in a point 85u long. Cloacal 
aperture 3004 from posterior end. Preanal sucker in form of a 
longitudinal slit. Caudal alae present. Ten pairs of papillae (fig. 
175), of which 3 are preanal, 2 adanal. 5 postanal. The caudal 
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iG. 175.—SUBULURA NOCTUAE. MALE TAIL. AFTER SEURAT, 1914 


glands open between the second and third pairs of papillae (num- 
bering from the posterior end). Spicules equal, 7004 long, filiform. 
Gubernaculum triangular, elongated, prolonged anteriorly by 2 small 
horns. 


Female slender, 22 mm. long by 3804 wide. Esophagus short, 
1/14.5 of total length. Tail short (6304). Vulva a little anterior to 


middle of body, at 3/7 of body length. Ovejector posteriorly directed ; 
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vestibule short; trompe remarkably long (up to 5 mm.). Uteri par- 
allel. Eggs 50p long by 40p wide, embryonated. 

Life history.—Unknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—Africa (Algeria (Bou-Saada) ). 


SUBULURA OLYMPIOI Barreto, 1918 


Hosts. 
rufescens. 

Location.—Intestine. 

Morphology.—Subulura (p. 104): Cuticle with transverse stria- 
tions. Lateral alae extend to point a little posterior to the bulb. 





Crypturus parvirostris, Nothura maculosa, Rhynchotus 
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Fics. 176-177.—SUBULURA OLYMPIOL 176, MALE TAIL, @, VENTRAL VIEW; b, 
LATERAL VIEW. 177, OvEJECTOR. AFTER BARRETO, 1918 


Mouth with 6 papillae in 2 lateral series. Buccal cavity narrow. 
Three teeth at entrance to esophagus; bulb spherical. 

Male 5 to 8.4 mm. long by 4114 wide. Buccal cavity +14 deep, 29p 
wide. Esophagus 8994 long. Caudal alae (fig. 176) poorly devel- 
oped; cloacal aperture 2284 from posterior end.  Preanal sucker 
elliptical, without chitinous ring, S44 long by 334 wide, its posterior 
end 465,4 from caudal extremity. Eleven pairs of papillae, of which 
3 are preanal, 2 adanal, and 6 postanal. Spicules equal, strongly 
chitinized, 8994 long by 164 wide. Gubernaculum 1274 long. 

Female 7.7 to 15.6 mm. long by 4624 wide. Buccal cavity 674 deep 
by 334 wide. Esophagus 1.13 mm. long. Anus 9764 from posterior 
end. Vulva small, not salient, situated a little anterior to middle of 
body. Ovejector (fig. 177) short (6934) ; vestibule 2114 long; sphinc- 
ter 12974 long; trompe short (3384). Two uteri, with many circum- 


volutions. Eggs elliptical, 6:4 long by 504 wide. 
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Life history —Unknown; probably similar to that of Ascaridia 
galli (p82). 
Distribution.—South America (Brazil). 


SUBULURA PAPILLOSA (Molin, 1860) Railliet and Henry, 1912 


Synonyms —S piroptera corvi-cajani?, in Molin, 1860; Ascaris pa- 
pillosa Molin, 1860d, not Bloch, 1782. 

Host.—Corvus cajanus. 

Location.—Intestine. 

Morphology —Subulura (p. 104) : Mouth with 3 lips bearing single 
papillae, central, spherical. Body transversely crenated. Lateral 
membranes narrow. 

Male 10 to 12 mm. long by 100 to 3004 wide. Tail (fig. 178) slen- 
der. Preanal sucker elliptical, without a chitinous ring, with strongly 
developed radiating muscles. Caudal alae weakly developed. Spic- 
ules unequal. At least 11 pairs of caudal papillae, of which 6 are 
preanal and 5 postanal (posterior end lacking in specimen described 
so that possibly there are more postanals). Preanal sucker situated 
between the second and third pair of preanal papillae (that 1s, 2 pairs 
of preanals are anterior to sucker). 

Female unknown. 

Life history —Unknown; probably similar to that of Ascaridia 
gall (p. 82). 

Distribution.—south America (Brazil). 


SUBULURA PLOTINA Baylis, 1919a 


lost —Plotus rufus. 

Location.—Not given. 

Morphology —Subulura (p. 104) : Body slender, tapering at either 
end. Lateral alae present, lanceolate, extending from cephalic ex- 
tremity to about the beginning of esophageal bulb. Mouth without 
lips but with 6(?) very small papillae. Mouth cavity small, with 3 
smail teeth at entrance to esophagus. Esophagus with bulb. 

Male 8.2 mm. long by 3404 wide. Esophagus 1.25 mm. long. Tail 
(fig. 179) 2004 long: caudal alae absent. Preanal sucker elongated, 
without chitinous border, 4004 anterior to anus. Ten pairs of 
papillae of which 3 are preanal, 1 adanal, and 6 postanal. Spicules 
equal, 9004 long. Gubernaculum 1504 long. 

Female 14.2 mm. long by 4604 wide. Esophagus 1.5 mm. long. 
Fail 8004 long. Vulva in middle third of body, 5.8 mm. from an- 
terior end (thus anterior to middle). Eggs 65 to 754 long by 52.5 
to 554 wide. Uterus extends posterior to anus into cavity of tail. 


? Catalogue of the Vienna Museum. 
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Life history —Unknown:; probably similar to that of Ascaridia 
galli (p. 82). 
Distribution —Afriea (Uganda). 


SUBULURA POCULUM (Linstow, 1909) Railliet and Henry, 1914 


Synonym.—1Ieterakis poculum. Linstow, 1909, 

JH ost.—F rancolinus adspersus. 

Location.—Intestine. 

Morphology.—Subulura (p. 104): Cuticula with fine eross-stria- 
tions. Lateral membranes present, wide anterioriy. Mouth cavity 
small; mouth with 6 papillae. Esophagus with bulb. 
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ries. 178-180.—178, SEBULIRA PAPILLOSA, MALE TAI. FROM BARRETO, 1918, AFTER 
DRASCHE. 179, SUBULURS PLOTINA. MALE TAIL, APrer BAYLIS, 1919. 180, SrBULURA 
POCULUM,. MALE TAIL. AFTER LInstow, 1909 


Male 4.5 mm. long by 2804 wide. Esophagus 1/5.8, tail 1/29 of 
total length. Preanal sucker of long oval shape with radiating 
muscles. Ten pairs of caudal papillae (fig. 180) of which 2 are pre- 
anal, 2 adanal, and 6 postanal. Spicules 7904 long, sharply pointed. 

Female 8.5 mm. long by 4304 wide. Esophagus 1/8.5, tail 1/9.7 
of total length. Vulva anterior to middle of body, dividing body 
length in ratio of 20:33. Eggs 65 long by 394 wide, embryonated. 

Life history—Unknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution. —Africa (German South West Africa). 


124 BULLETIN 140, UNITED STATES NATIONAL MUSEUM 
SUBULURA RECLINATA (Rudolphi, 1819) Barreto, 1918 


Synonym.—Ascaris reclinata Rudolphi, 1819. 

Hosts—Crotophaga ani and C. major and Piaya cajanea. 

Morphology.—Subulura (p. 104): Cuticle with transverse stria- 
tions. Lateral alae 1.6 mm. long, extending to level of anterior part 
of intestine. Mouth with 3 indistinct lips, armed, with 6 papillae, 
arranged in 2 lateral series of 3 papillae each, the median a little 
smaller than the laterals. Buccal cavity small, divided into 2 parts. 
Esophagus about 1.21 mm. long; bulb spherical. 

Male 11 mm. long by 359 wide. Tail strongly curved ventrally 
(fig. 181); caudal alae atrophied; cloacal aperture 211,4 from pos- 
terior end. Preanal sucker elliptical, 1434 long, its posterior end 
5082 from caudal extremity. Eleven pairs of papillae, of which 3 
are preanal, 2 adanal, 6 postanal. Spicules unequal, both in length 
and width, the larger 1.52 mm. long by 19» wide, the smaller 1.10 
mm. long by 254 wide. Gubernaculum 160, long. 

Female 14.3 to 20.5 mm. long by 5144 wide. Tail ending in chi- 
tinous appendage 1404 long; anus 1.28 mm. from posterior end. 
Vulva salient, a little anterior to middle of body. Ovejector long 
(1.98 mm.); vestibule relatively short; sphincter small; trompe 4 
times the length of vestibule, very muscular. 'Two uteri. Eggs 
elliptical, 76 long by 504 wide, embryonated when deposited. 

Life history—Unknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—South America (Brazil). 


SUBULURA RECURVATA (Linstow, 1901) Travassos, 1913 


Synonym.—Heterukis recurvata Linstow, 1901. 

Host —Eurystomus afer. 

Location.—Intestine. 

Morphology.—Subulura (p. 104): Cuticle smooth; head end 
rounded, with 6 papillae set cross-wise. Tail pointed. Esophagus 
with bulb. 

Male 6.78 mm. long by 2304 wide. Esophagus 1/7, tail 1/25.7 of 
total length. Preanal sucker long and narrow, with muscles radiat- 
ing from it; Linstow describes 8 pairs of papillae, of which 2 are 
preanal and 6 postanal; his figure (fig. 182) shows an additional 
adanal pair, large and situated laterally. Spicules 880, long. 

Female 9.26 mm. long by 4304 wide. Esophagus 1/7.9, tail 1/14 of 
total length. Vulva somewhat anterior to middle of body, dividing 
body length in ratio of 11:15. Eggs 49u long by 364 wide. 

Life history—Unkunown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—Africa (Langenburg, Nyassa See). 
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SUBULURA RIMA (Linstow, 1906) Travassos, 1913 


Synonym.—Heterakis rima Linstow, 1906. 

H ost.—Otis houbara. 

Location.—Ceca. 

Morphology.—Subulura (p. 104): Cuticle coarsely cross-striated. 
Mouth with 6 papillae. Mouth cavity deep; 6 teeth at opening of 
esophagus. Esophagus ends in small bulb. Cuticle at the head end 
of body markedly widened (lateral membranes?) ; this gradually 
disappears posteriorly. 

Male 8.2 mm. long by 4004 wide. Esophagus 1/5.3, tail 1/21 of 
total length. Gubernaculum present, three sided. Preanal sucker 
very narrow and elongate, slit-like. Nine pairs of caudal papillae 
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Fics. 181-184.—181, SUBULURA RECLINATA. MALE TAIL. AFTER BARRETO, 1918. 
182, SUBULURA RECURVATA, MALE TAIL. AFTER LINSTOW, 1901. 183, SUBULURA 
RIMA. MALE TAIL, AFTER LINSTOW, 1906. 184, SUBULURA RIMULA. MALE TAIL. 
AFTER LINSTOW, 1903 

(fig. 183), of which 4 are preanal (the first pair near the sucker, thus 
far removed from the other 3 which are near the cloacal aperture) 
and 5 postanal. The right spicule 840p long, the left 700 long. 

Female 9.3 mm. long by 4304 wide. Esophagus 1/5, tail 1/6.7 of 
total length. Vulva slightly anterior to middle of body, dividing 
it in ratio of 51:53. Eggs immature in specimen described. 

Life history—Unknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—Europe (Germany (Zoological Museum Koenigs- 
berg) ). 

Baylis suggests that Subulura rima is a synonym of 5. suctoria 
but as the descriptions of the two species are not comparable on 
certain points and as the number of caudal papillae and the spicule 
lengths differ, the present writer prefers to keep 5. rima as a distinct 
spectes. 
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SUBULURA RIMULA (Linstow, 1903a) Travassos, 1913 


Synonym.—Heterakis rimula Linstow, 1903. 

Host.—Centropus sinensis. 

Morphology.—Subulura. (p. 104): Cuticle with cross-striations. 
Head without lips or papillae. Tail conical, pointed. Esophagus 
with bulb. 

Male 8.6 mm. long by 3404 wide. Esophagus 1/7, tail 1/27 of total 
length. Preanal sucker elongate, slit-like, with radiating muscles. 
Ten pairs of caudal papillae (fig. 184), of which 3 are preanal, 
T postanal. Spicules 880, long. 

Female 12 mm. long by 5804 wide. Esophagus 1/8, tail 1/20 of 
body length. Vulva 1/3 of body length from anterior end. Eggs 
49u long by 4L« wide. 

Life history—Unknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—Asia (Siam). 


SUBULURA SEURATI Barreto, 1917 


Synonyms —Subulura allodapa Seurat, 1914, part; Allodapa allo- 
dapa Seurat, 1914, part. 

IH osts.—Caccabis rufa and C. petrosa. 

Location.—Ceca. 

Morphology.—Subulura (p. 104): Blood-red, thick body, much 
attenuated posteriorly; 2 lateral alae in cephalic and esophageal 
region; lateral lines prominent. Mouth hexagonal, surrounded by 6 
papillae. Three small teeth (fig. 185a) at entrance to esophagus. 
Esophagus with bulb. 

Male 14.5 mm. long by 5004 wide. Cloacal aperture 4304 from 
posterior end. Preanal sucker eliptical, elongated, without chitinous 
ring. Caudal alae narrow; 11 pairs of papillae (fig. 1850), 5 of 
which are preanal. Spicules unequal, 1.35 mm. and 850y long re- 
spectively, thus their relative lengths as 8:2. Gubernaculum triangu- 
lar. 150y long. 

Female 12.5 mm. long by 6854 long. ‘Tail relatively short, 1.14 
mm. long. Vulva in anterior part of body, at 1/3 the length from 
anterior end. Ovejector (fig 185c) remarkably long (over 5 mm.) ; 
vestibule pyriform ; sphincter and trompe very long, the latter over 
4 mim. The ovejector of Subulura leprince? is identical with that of 
this species; in S. forcipata and S. subulata it is very different. 
Eggs 554 long by 454 wide. ! 

Life history —Unknown: probably similar to that of Ascaridia 
galli (p. 82). 

Pistribution.— Africa (Bou-Saada, Algeria). 


Y 


KY 
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SUBULURA SIMILIS (Gendre, 1909) Travassos, 1913 


Synonym .—Héeterakis similis Gendre, 19090. 

Hosts.—Centropus monachus, Coracias abyssinicus, Eurystomus 
afer, Scops leucotis. 

Raithet and Henry suggest that the reports from Scops leucotis 
(Strigiforme) and Centropus monachus (Coccigyforme) may be 
confused. Barreto considers that Gendre was dealing with several 
species from this wide variety of hosts and suggests that the material 
from Z'urystomus afer may be Subulura recurvata, described by Lin- 
stow from that host in Africa. 

Location.—Ceca. 

Morphology.—Subulura (p. 101) : Quite similar to Subulura suc- 
toria but, according to Gendre, differs in general body form, which 





N = i£ E s 






7/001 











" 
| 


vé ues 
hei ge ee mori 
-è æa m eee M ar 





i 





imi 





| 


1 
Mx 
1 





Fic. 185.—SUBULURA SEURATI. A, ANTERIOR END; b, MALE TAIL: €, OVEJECTOR. AFTER 
SEURAT, 1914 


is much more slender in $. suctoria (this does not seem to the present 
writer a marked difference, the width of the male in S. suctoria be- 
ing given as 330 to 359, of the female as 400 to 6004, whereas that of 
S. similis as given by Gendre is 300 to 4004 in the male and 420 to 
5004 in the female). Disposition of the second and third pairs of 
postanal papillae (counting from posterior end of worm) (fig 186) 
also different in the two species (see No. 30 of key, page 107). 
Size of S. similis varies according to host: 
in C. abyssinicus, male 9.5 mm. long by 4004 wide. 


"ger. 7 male 13.1 nim. long by 4004 wide. 
female 18.8 mm. long by 5004 wide. 
S. ENCORS 2 male 12.6 to 15 mm. by 300 to 360p. 


female 20.1 to 22.5 mm. by 420 to 500y. 
C. monachus___male 9.4 to 13.1 mm. 
female 11.1 to 18.4 mm. 
Distribution—Africa (Labe and Dahomey). 
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This species is probably identical with S. suctoria, the distinction 
between them being very slight since the width of the nematode 
may vary considerably due to fixation, etc. and the caudal papillae 
have been shown to be quite variable in some species. Since the 
hosts and locality are different, however, it is considered advisable 
to leave the two species distinct at present. 


SUBULURA STRONGYLINA (Rudolphi, 1819) Railliet and Henry, 1912 


Synonym.—Ascaris strongylina Rudolphi, 1819; Strongylus spicu- 
latus Cobbold, 1861; Zeterakis spiculatus (Cobbold, 1861) Travassos, 
1923. 

Hosts.—Bucco capensis, D. melanoleucos, B. rufiventris, B. striola- 
tus, B. swainsoni, B. tamatina, Caprimulgus ruficollis, C. nacandua, 
C. urutas, Chelidoptera tenebrosa, Crypturus noctivagus, C. species, 
C. tatuapa, Cuculus melanorhynchus, C. tinguacu, Gallus gallus, 
Malacoptila torquata, Microdactylus cristatus, Monasa leucops, M. 
tranquilla, Nonnula rubecula, Odontophorus capueira, Perdix den- 
tata, Podager nacunda, Tetrao uru, Tinamus, species, T. tataupa. 

Location.—Intestine. 

Morpholog y.—Subulura (p. 104): Cuticle finely striated trans- 
versely. Lateral alae well developed, 1.37 mm. long by 65a wide, 
extending from head to level of median part of bulb. Mouth irregu- 
lar hexagonal, with 6 papillae arranged in two lateral series. Buccal 
capsule 48& deep; 3 rectangular teeth, 194 high, at entrance to 
esophagus. Esophagus 1.04 mm. long. Bulb spherical, 2054 in 
diameter. 

Male 4.36 to 12 mm. long by 3084 wide. Tail (fig. 187) conical, 
with straight chitinous appendage 1024 long. Anus 1864 from end 
of body.  Preanal sucker fusiform, without chitinous ring, 169, 
long, its posterior end being 4504 from caudal extremity. Caudal 
alae rudimentary. Eleven pairs of papillae of which 3 are preanal, 
2 adanal, and 6 postanal. Spicules equal, 1.18 mm. long. Guber- 
naculun 169,» long. 

Female 5.6 to 18.7 mm. long by 4114 wide. Tail acute, ending in 
a chitinous appendage 1024 long. Anus 1.05 mm. from posterior end. 
Vulva very slightly salient, a little anterior to middle of body. 
Ovejector 950& long; vestibule sinuous, sphincter small; trompe 
equivalent to % the length of ovejector. Two divergent uteri. 
Eggs 845 long by 674 wide. 

Life history.—Unknown; probably similar to that of Ascaridia 
gall (p. 82.) 

Distribution.—South America. (Brazil). 


SUBULURA SUBULATA (Rudolphi, 1819) Railliet and Henry, 1914 


Synonyms.—4Ascaris subulata Rudolphi, 1819; Heterakis subulata 
Schneider, 1866. 
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Hosts.—Caprimulgus aegyptius saharae and C. ruficollis. Other 
reports, at least part of which are probably confused with other 
species, are: Antrostomus vociferus, Caprimulgus candicans, €. 
cortopan, C. diurnis, C. europaeus, C. guianensis, C. mercurius, C. 
nattereri, C. scaphiuris, C. semitorquatus, C. trifurcus, Chordeiles 
semitorquatus, Cuculus cayanus, C. melacoryphus, C. naevius, C. 
tinguazu, Nyctibius aethereus, V. grandis. 

Location.—Intestine. 

Morphology —Subulura (p. 104) : Body equally slender through- 
out; head not distinct, without lips or lateral alae. Valves small and 
inconspicuous. 

Male, according to the original description, 16 to 18 mm. long; 
according to Seurat, 7.5 mm. long. Tail slender. without caudal 





Fics. 186-190.— 180, SUBULURA SIMILIS. MALE TAIL. AFTER GENDRE, 1909. 
187, SUBULURA STRONGYLINA. MALE TAIL, AFTER TRAVASSOS, 1013. 1853, 
SUBULURA SUCTORIA. MALE TAIL. 189, IlEAD, FRONT VIEW. Fics, 188-189 
FROM BARRETO, 1918 AFTER DRASCHE, 1882. 190, OvEJECTOR. AFTER 
BARRETO, 1018 


alae. Cloacal aperture 2204 from posterior extremity (in Seurat's 
specimens). Preanal sucker elliptical, elongate. Ten pairs of 
papillae, the first (that is, most posterior) 3 pairs united by short 
cuticular alae; 3 pairs of papillae are adanal; the most anterior pair 
of papillae is at level of sucker. Spicules unequal, 1.2 and 1.8 mm. 
long. Gubernaculum triangular, 1104 long. 

Female, according to the original description, 22 to 22.5 num. long; 
according to Seurat, 12 mm. long by 3104 wide. Esophagus, includ- 
ing bulb, 1/8, tail 1/16 of total body length; tail conical, ending 1n a 
fine point, Vulva conspicuous, slightly salient, situated anterior to 
middle of body, 4.3 mm. from head end in Seurat's specimens. Ove- 
jector with very short sphincter. Eggs 85u long by 564 wide. 
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Life history —Unknown; probably similar to that of Ascaridia 
galli (p. 82). 
Distribution—Europe (Austria (Vienna Museum), Spain, and 
Corsica.) 
SUBULURA SUCTORIA (Molin, 1860) Railliet and Henry, 1912 


Sunonyms.—Heterakis suctoria Molin, 1860; Allodapa suctoria, 
(Molin. 1860) Seurat, 1914. 

Hosts.—Athene noctua, Caprimulgus campestris, C. europaeus, C. 
nigrescens, C. rufus, C. species, C. vociferus, Coturnix delagorgnes, 
Dicholophus margraft, Francolinus bicalcaratus, Gallus gallus, Helio- 
treptus anomalus, Hydropsalis climacocercus, Lurocalis semitor- 
quatus, Meleagris gallopavo, Microdactylus cristatus, Numida melea- 
gris, N. papillosa transvaalensis, Nyctibius aethereus, N. grandis, N. 
jamaicensis, Nyctidromus albicollis, “ Otis houbara” (Houbara mac- 
queeni or H. undulata), Podager nacunda, Pternistes swainsoni, 
Sephina francolinus, Stenopsis candicans. 

Location.—Ceca. 

Morphology —Subulura (p. 104): Filiform worms, the anterior 
portion curved with the curvature toward the dorsal face. Lateral 
cephalic aiae small, terminating at the level of the middle of the 
esophagus. Mouth with indefinite lips, provided with 2 lateral 
eronps of 3 papillae each. (Fig. 189.) Mouth cavity small, cylin- 
drical, with thick chitinous walls, and with 3 triangular teeth 254 
long. Esophagus dilated slightly in the posterior portion and ending 
in a piriform bulb. 

Male 11.8 to 13.8 mm. long by 3594 wide. Posterior extremity in- 
fundibular, straight, and terminating in a short appendix. Cloacal 
aperture 2114 from posterior end. Sucker ellipsoidal, without chi- 
tinous wall, 1354 long; it is 2964 from the cloacal aperture. Caudal 
alae slightly developed. There are 11 pairs of caudal papillae (fig. 
188) arranged as follows: Three pairs of large, ventral preanal, of 
which 1 pair is at the posterior end of the anterior third of the 
sucker, 1 pair just behind the sucker, and 1 pair somewhat anterior 
to the cloacal aperture; 2 pairs of large adanal papillae; and 6 pairs 
of postanal papillae, of which 2 large ventral pairs are near the 
cloacal aperture, followed by a large lateral pair and a small ventral 
pair. and these by 2 moderately large ventral pairs near the end of 
the tail. Spicules equal, curved, pointed posteriorly and infundibuli- 
form anteriorly; Gedoelst writes that the end 1s curved in a hook; 
they are 1.02 to 1.15 nnn. long, or, according to Seurat, 1.5 mm. long. 
Gubernaculum straight, 127 to 150& long; Seurat says triangular and 
115u long. 

Female 20 to 23 mm. long by 539u wide at the level of the vulva. 
Tall straight or slightly bent ventrally and terminating in a small 
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appendix. Vulva small, not salient, situated near the middle of the 
body. Ovejector (fig. 190) relatively short (7794), extending an- 
teriorly, vestibule small (3154) and heavily chitinized internally, 
sphincter comparatively long (2544) and usually containing 3 to 6 
eggs, Two divergent uteri. Anus 1.156 mm. anterior to tip of tail. 
Eggs elliptical, thin-shelled, and embryonated when deposited; 51y. 
long by 454 wide. 

For the descriptions given for this worm by Gendre, by Seurat 
and by Gedoelst see Sublura brumpti (p. 112). 

Life history.—Unknown; probably similar to that oi Ascaridia 
galli (p. 82). 

Distribution.—South America (Brazil, French Guinea) and 
Africa (Dahomey, Egypt, Algeria and Tunis). 


SUBULURA TRAVASSOSI Barreto, 1918 


Synonyms.—4Ascaris forcipata Rudolphi, part; Zeterakis forci- 
paria Schneider, 1866, part; Subulura strongylina Railliet and 
Henry, 1912, part. 

Hosts—Bucco chacuru, B. collaris, B. macrorhynchus, B. rufiven- 
tris, D. striolatus, B. swainsoni, B. tamatia, B. tectus, Chelidoptera 
tenebrosa, Malacoptila torquata, Monacha morpheus, M. nigra, 
Monasa nigrifrons, Nonnula rubecula. 

Location.—Intestine. 

Morphology.—Subulura (p. 104) : Cuticle with fine transverse stria- 
tions. Lateral alae very narrow (33 wide), disappearing at the 
level of the bulb. Buccal cavity 42y deep. 

Male 3 to T. Y mm. long by 230 to 3604 wide. Esophagus 1.03 mm. 
long, bulb 2314 in diameter. Cloacal aperture 1974 from posterior 
extremity. Preanal sucker elliptical, 3854 long, 5084 from caudal 
extremity. Eleven pairs of papillae (figs. 192, 193, and 194), of 
which 3 are preanal, 2 adanal, and 6 postanal. Spicules equal, 1.71 
mm. long. Gubernaculum 211, long. 

Female 6 to 10 mm. long by 400 to 4104 wide. Esophagus 1.16 mm. 
long; bulb 2544 in diameter. Vulva not salient, a little anterior to 
middle of body. Ovejector (fig. 191) relatively short (T7154); vesti- 
bule 4064, sphincter 1694, trompe 2964 long. Two uteri, divergent. 
Eggs elliptical, 77, long by 58 wide, embryonated when deposited. 

Life history.—Unknown; probably similar to that of Ascaridia 
gall? (p. 82). 

Distribution.—South America (Brazil). 

SUBULURA TROGONI Barreto, 1918 

[Tost.—Trogon viridis. 

Location.—Intestine. 

Morphology.—Subulura (p. 104) : Cuticle with transverse striations. 
Lateral alae extend from head to initial part of intestine, a length 
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of 9934; width 554. Mouth with 6 small equal papillae. Buccal 
cavity (fig. 195) 454 long by 38% wide. Three subrectangular teeth 
at entrance to esophagus. Esophageal bulb subspherical. 

Male 7.4 mm. long by 572» wide. Tail (fig. 196) slender, slightly 
curved ventrally, with pointed appendage 934 long. Cloacal aper- 
ture 2324 from posterior end. Preanal sucker 1864 long, without 
chitinous ring, 4234 from caudal extremity. Caudal alae rudimen- 
tary. Eleven pairs of papillae, of which 3 are preanal, 2 adanal, 6 
postanal. Spicules equal, 5582 long by 384 wide. Gubernaculum 
228u long. 





/95. 





Figs. 191-194.—SUBULURA TRAVASSOSI, 191, OVEJECTOR. 192-193, MALE TAIL, (FIGS. 
191, 192, AND 193 FROM Bucco CHACURU.) 191, From BUCCO SWAINSONI. MALE TAIL. 
ALL AFTER BARRETO, 1918 


Female 15.5 mm. long by 8584 wide. Caudal extremity acute, with 
appendage 1864 long. Anus 1.2 mm. from posterior extremity. 
Vulva small, only slightly salient, anterior to middle of body. 
Ovejector with muscular layer poorly developed; vestibule retort- 
shaped: trompe sinuous, difficult to differentiate. Two divergent 
uteri. Eggs almost spherical, 68& long by 602 wide, embryonated 
when deposited. 

Life history.— Unknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—South America (Brazil). 


SUBULURA, species Baylis and Deubney, 1922 


Host.—Turnix, species. 
Location.—Not given. 
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M orphology.—Subulura (p. 104): Lateral alae narrow, extending 
from head to level of prebulbar esophageal swelling. 

Male unknown. 

Female 14 mm. long by 4104 wide. Head 804 in diameter; buccal 
cavity 354 deep by 204 wide: esophagus 1.1 mm. long; bulb 150, in 
diameter. Tail acutely pointed; anus 3204 from posterior end. 
Vulva 6.1 mm. from anterior end. Eggs 85k long by 565 wide, em- 
bryonated. 





190, 


FiGS. 195-196.—SUBULURA TROGONI. 195, ANTERIOR END, 196, MALE TAIL. AFTER 
BARRETO, 1918 


Life history —unknown: probably similar to that of Ascaridia 
gall (p. 82). 
Distribution.—XAsia (India). 


SUBULURA (?) ACUTICAUDA (Linstow, 1901) Railliet and Henry, 1914 


Synonym—Ozxysoma acuticauda Linstow, 1901. 

Host.—Numida rikwae. 

Location.—Intestine. 

Morphology.—Subulura (p. 104): Head end rounded, with no 
mouth cavity ; esophagus with spherical bulb. 

Male 10.5 mm. long by 3904 wide. Esophagus 1/10.7, tail 1/38 of 
votal length; 8 pairs of caudal papillae (fig. 197) of which 3 are 
preanal, 5 postanal. Preanal sucker elongate. Spicules equal, 880, 
long. 
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Female 14.8 mm. long by 5104 wide. Esophagus 1/12.5, tail 1/18. 
of total length. Vulva anterior to middle of body, dividing body 
length in ratio of 11:14. Eggs 47p long by 34, wide. 

Life history.—Unknown; probably similar to that of Ascaridia 
galli (p. 82). 

Distribution.—Africa (Usanga, Rukwa-See). 





Fics. 197-199.— SUBULURA ACUTICAUDA. 197, MALE TAIL. AFTER LiNSTOW, 1901. 
198, SUBULURA GRACILIS. HEAD, 199, MALE TAIL. AFTER LINSTOW, 1899 


SUBULURA (7?) GRACILIS (Linstow, 1899) Railliet and Henry, 1914 


Synonym.—Oxysoma gracile Linstow, 1899. 

H ost.—F'rancolinus, species. 

Location.—Intestine. 

Morphology —sSubulura (p. 104): Head (fig. 198) with mouth 
cavity with strongly developed chitinous walls; on the anterior and 
outer edge 2 small papillae. Esophagus ends in bulb with valve- 
teeth; tail long and pointed in both sexes. 

Male 7.9 mm. long by 3104 wide. Esophagus 1/8, tail 1/40 of 
total length. Spicules 5904 long, sword-shaped. Nine pairs of 
caudal papillae (fig. 199) of which 3 are preanal, 6 postanal. 

Female 9.48 mm. long by 3904 wide. Esophagus 1/9.3, tail 1/8 of 
total length. Vulva shghtly in front of middle of body, dividing the 
body length in ratio of 11:18. Eggs Tu long by 44» wide. 
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Life history.— Unknown: probably similar to that of Ascaridia 
geli, (p. 82). 
Distribution.—Europe (Germany (Berlin Zoological Garden) ). 


Family ASCARIDAE Baird, 1853 





Family diagnosis.—Ascaroidea (p. 48) : Polymyarian. Mouth with 
3 prominent lips supplied with papillae, the dorsal lip being median 
and the 9 others submedian and approximated in the ventral line, 
or with 3 main lips and 3 relatively prominent or inconspicuous inter- 
mediate lips (interlabia). Male usually with two spicules. Caudal 
extremity of female terminates conically and fairly abruptly. 
T'ype-genus.—Ascaris Linnaeus, 1758. 


Subfamily ANISAKINAE Railliet and Henry, 1912 


Subfamily diagnosis.—Ascaridae (p. 135) : Cuticle with cross stria- 
tions but without euticular spines or other raised structures. 
Esophagus may or may not be divided into anterior muscular por- 
tion and posterior ventriculus. Anteriorly directed cecum often 
present, springing from intestine and lying alongside of esophagus. 
A posteriorly directed solid glandular esophageal appendix may also 
be present. Interlabia present or absent. Dentigerous ridges on 
lips present or absent. 

Parasitic in alimentary canal of mammals, birds, reptiles, and 
fishes, the hosts usually being aquatie or at least fish-eating. Inter- 
mediate hosts. such as a fish, probably necessary in some 1f not all 
cases. 

Type-genus.—Anisakis Dujardin, 1845. 

This diagnosis 1s the diagnosis of Railliet and Henry as emended 
by Daylis, 1920, to include part of the Heterocheilinae of the former 
authors. 





KEY TO GENERA OF ANISAKINAE 


Intestinal cecum and esophageal appendix both present... Contracaecum, p. 146. 
Intestinal cecum present; esophageal appendix absent____ Porrocaecum, p. 135- 


Genus PORROCAECUM Railliet and Henry, 1912 


Synonym.—Terranova Leiper and Atkinson, 1914. 

Generic diagnosis.—Anasakinae (p. 135) : Esophagus with anterior 
muscular portion and posterior ventriculus of oblong shape, the 
latter short in the genotype but in other species frequently long and 
bent at an angle so as to open into the intestine laterally. Intesti- 
nal cecum present. Esophageal appendix absent. Interlabia pres- 
ent, usually small. Dentügerous ridges usually present. 

Parasitic in intestine of birds, marine mammals, and fishes. 
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Type-species.—Porrocaecum crassum (Deslongchamps, 1824) Rail- 
liet and Henry, 1912. 


KEY TO SPECIES OF PORROCAECUM 


1. Larva only known, in eel, Anguilla vulgaris... Porrocaecum anguillae, p. 146. 


Adultsóiknown i In vite A Ic SW eee e ENS EE E 2. 

2. Lateralamembranesspresent.-7..2.-22— Rua. soc 9. 
Lateral membranes absent or undesecribed____-______-__--.-------_.----- 5. 

2. Ct lor DO SaD e e Porrocaecum serpentulus, p. 142. 
Cecum short (apparently not longer than ventriculus)------ooooo-- 4. 

4. Lips with 1 papilla, situated medianly ; female tail 1/50 to 1/63 of total length ; 
eggs 91u long by 85a wide... Porrocaecum semiteres, p. 141. 
Lips with 2 large oval papillae; female tail 1/46 of total length; eggs 1104 
long by 85g wide. ---.-—— 2243 . Porrocaecum ensicaudatum, p- 139. 


. Species unrecognizable; possibly identical with P. ensicaudatum. 
Porrocaecum heteroura, p. 144. 
Species” recognizable - -———— UE AL EAT E 6. 
6. Conspicuous gubernaculum present; male with 3 pairs of postanal papillae 
(2 of them very sinall, on the caudal appendage, the other pair large but 

simple, a little posterior to cloacal aperture). 

Porrocaecum reticulatum, p. 141. 
No gubernaeulum described; postanal papillae, where described, more nu- 
merous than 3 pairs except in P. spirale, where the pair near the cloacal 


c 


aperture is made up of double papillae -----—-~--------------——----—---— í. 
4. Vulya posterior to middle ofabody 2222.72 ea — ER co 8. 
Vulva anterior to middle "of body-——77———7—.——— =a 9. 


8. Lips described only as convex in shape; male not over 30 mm., female not 
over 58 mm. long; from Anas, species and Numida meleagris. 

Porrocaecum crassum, p. 136. 

Lips six-sided, with digitiform projections of pulp; male up to 48 mm. 
long; female up to 64 mm. long; from other hosts than above. 

Porrocaecum spirale, p. 143. 

9. Female 154 mm. long. Male said to have caudal alae anterior to the 

cloacal aperture, supported by 5 pairs of papillae; from Colymbus 


quedWws CE msr T _ Porrocaecum praelongum, p. 140. 
Female not over 112 mm. long; male without caudal alae; from other hosts 
than above. ..— SEM o —— s . 10. 


10. Dorsal lip with pulp divided into 2 bipartite lobes and between them a 
rounded lobe; pulp not notched toward base but follows outline of lip. 

Porrocaecum depressum, p. 137. 

Pulp divided into 2 rounded lobes from the inner surface of which project 

2 broad flat plates; toward base of lip pulp sharply notched with a promi- 

nent cuticular band opposite the notch__ Porrocaecum angusticolle, p. 137. 

This key does not include Ascaris kirghisensis (p. 145), which the 

writer has placed tentatively in Porrocaecum but which may prove 

to be a species of Contracaecum. 


PORROCAECUM CRASSUM (Deslongchamps, 1824) Railliet and Henry, 1912 


Synonym.—Ascaris crassa Deslongchamps, 1824. 

Hosts.—Anas boschas, A. b. domestica, A moschata, Numida mele- 
agris. 

Location.—Small intestine. 
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Morphology.—Porrocaecum (p. 135): Mouth with 3 convex lips. 
Cuticle with marked transverse striations. Muscular esophagus 
claviform, followed by a ventriculus and accompanied by a narrow 
cecum originating at the base of the intestine and running anteriorly. 

Male 12 to 30 mm. long bv 5004 to 1.2 mm. wide. Tail slender, 
conical, mucronate, without lateral alae; cloacal aperture 1/46.4 of 
total length from posterior end. Two spicules, 5204 long, curved, 
alate, with rounded points. 

Female 43 to 53 mm. long by 2.2 mm. wide. Tail slender, pointed, 
straight. Anus about 1/55 of total length from posterior end. 
Vulva slightly posterior to middle of body, dividing body length in 
ratio of 13:11. Eggs 100,4 long, globular. 

Life history.—Unknown. 

Distribution.—Europe (France and Germany). 


PORROCAECUM ANGUSTICOLLE (Molin, 1360) Baylis and Daubney, 1922 


Synonym.—Ascaris angusticollis Molin, 1860. 

IHTosts.—Archibuteo (Buteo) lagopus, Buteo buteo (Buteo vul- 
garis), Circus aeruginosus, Falco haliaetus, Helotarsus albicilla, H. 
ecaudatus, Milvus govinda, Pandion haliaetos, Pernis species (prob- 
ably P. apivorus). 

Location.—Intestine. 

Morphology.—Porrocaecum (p. 135) : Dorsal lip (fig. 200) hexag- 
onal, pulp with 2 lobes rounded anteriorly and joined by a saddle; 
from the inner surfaces of the lobes 2 projecting plates, flattened 
and expanded distally. Toward base of lip on each side a cuticular 
band. A pair of papillae and dentigerous ridges present. Inter- 
labia small, triangular. Esophagus, including ventriculus, 4.8 mu. 
long; cecum 2.7 to 5 mm. long. 

Male up to 55 mm. long by 1.1 mm. wide. Tail (fig. 201) conical, 
390u4 long. A distinct constriction halfway from cloacal aperture to 
tip of tail. Five pairs of postanal papillae, 4 of them in posterior 
half of tail, the other pair made up of double papillae, not far 
posterior to cloacal aperture. Spicules equal, 9504 long, not alate. 

Female 40 to 90 mm. long by 5004 to 1.5 mm. wide. Tail 7004 
long, blunt; caudal papillae 2004 from end. Vulva in anterior half 
of body, dividing body length in ratio of 3:5. Eggs 85 to 93, 
long by 58 to T4p wide. 

Life history.—VUnknown. 

Distribution.—Europe (Austria (Vienna Museum)). Africa 
(Egypt), and Asia (India). 


PORROCAECUM DEPRESSUM (Zeder, 1800) Baylis, 1920b 


Synonyms.—Fusaria depressa Zeder, 1800; Ascaris depressa 
(Zeder, 1800) Rudolphi, 1809. 
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Hosts. —Accipiter bicolor, A. nisus, Aquila albicilla, A. chrysaetos, 
A. fasciata, A. imperialis, A. naevia, A. pennata, Archibuteo lagopus, 
A. vulgaris, Astur palumbarius, Bubo maximus, B. virginianus, Cir- 
caetus gallicus, Circestus pectoralis, Circus aeruginosus, C. cinera- 
ceus, C. cyaneus, C. rufus, Falco aesalon, F. albicilla, F. apivorus, F. 
ater, F. brachydactylus, F. brasiliensis, F. buteco. F. chrysaetos, F. 
cyaneus, F. degener, F. gallicus. F. imperialis. F. lithofalco, F. 
lanarius, F. lagopus, F. milvus, F. naevius, F. nisus, F. palumbarius, 
F. pennatus, F. peregrinus, F. rufus, F. rutilans, F tinnunculus, 
Gypaetus barbatus, Gyps fulvus, Haliaetus albicilla, Milvus ater, 
M ilvus milvus, M. regalis, Nisaetus fasciatus, Striæ aluco, S. brachy- 
otus, S. bubo, S. dasypus, S. flammea, S. nyctea, S. otus, S. stridula, 
S. tangmalmi, Vultur cinereus, V. fulvus, V. monachus. Larvae in 
Sorex tetragonurus and Talpa europaea. 

Location.—Intestine. 





— 
O/T? [77 


Figs. 200-202.—200, PORROCAECUM ANGUSTICOLLE. DORSAL Lip. 201, MALE TAIL. 
202, PORROCAECUM DEPRESSUM. DORSAL LIP, AFTER BAYLIS AND DAUBNEY, 1922 


Morphology.—P orrocaecum (p. 135): Large lips (fig. 202) with 
dentate edges and with pulp projecting in 2 bipartite processes, 
and internal to them a large median lobe, rounded anteriorly, dis- 
tinctly visible where it projects beyond the saddle joining the 2 
main lobes; 2 large papillae on outer surface. Small interlabia 
sharply pointed. 

Male 24 to 100 mm. long. Six pairs of postanal papillae (fig. 
203), the most anterior pair composed of double papillae near the 
cloacal aperture and the other 5 pairs on a conical prolongation of 
the posterior end. Seventeen pairs of preanal papillae. 

Female 30 to 112 mm long. Vulva in anterior third of body, 
according to Linstow; Schneider says 37 mm. from head end in a 
97 mm. long specimen. Eggs with double shells, thickened at the 
poles and with fine dots (Punktchen). 
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Life history.— Unknown, although larval forms of this species 
(Ascaris incisa Rudolphi) have been reported as found encapsuled 
in the peritoneum of the shrew and mole (see above, under Hosts). 

Distribution.—lóurope. Asia (Russian Turkestan and India). 
South America (Brazil and British Guiana) and Africa (Trans- 
vaal). 


PORROCAECUM ENSICAUDATUM (Zeder, 1800) Baylis, 1920b 


Synonyms —I usaria ensicaudata Zeder, 1800; Ascaris ensicaudata 
(Zeder, 1800) Rudolphi, 1809. 

Hosts.—Acrocephalus arundinaceus, Alouda species, [nas boschas, 
Charadrius dubius, C. hiaticula, C. morinellus, C. pluvialis, Gallinula 
chloropus, Himantopus melanopterus, Luscinia philomela, Merula 
nigra, Mimus polyglottus, Motacilla albu, Oedicnemus crepitans, 
*rooks," Pica caudata, Pluvialis apricarius, Salicaria turdoides, 
Squatarola helvetica, Sturnus vulgaris, Sylvia turdoides, Turdus 
iliacus, T. musicus, T. merula, T. pilaris, T. saxatilis, T. torquatus, 
T. viscivorus, Vanellus cristatus, V. melanogaster. 

Location.—Intestine. 





Fic. 208.—PoRROCAECUM DEPRESSUM. MALE TAIL. AFTER LINSTOW, 1875 


Morphology —Porrocaecum (see p. 135): Large lips wider than 
long, the pulp with 2 wing-like projections; each hp (fig. 204a) 
with 2 large, oval, closely set papillae. Interlabia 3/5 the length 
of large lips, with rounded ends. Lateral membranes present, 1204 
wide. Intestinal cecum small, almost rudimentary. 

Male 98 to 32 mm. long by 1.09 mm. wide. Esophagus 1/9.9, tail 
1/86 of total body length. Dody narrows suddenly posterior to 
cloacal aperture. Six pairs of postanal papillae (fig. 2045), 5 of 
which are near the caudal extremity (4 ventral, 1 lateral) and 1 
pair, composed of double papillae, near cloacal aperture. Preanal 
papillae in single row, numerous (13 to 19). 

Female 50 to 58 mm. long by 1 to 1.8 mm. wide. Tail 1/46 of 
total body length, conical. Vulva somewhat anterior to middle of 
body, dividing body length in ratio of 4:5. Eggs (fig. 204c) 110p 
long by 85y wide, the outer shell with delicate lattice-work markings. 

Life history.—Unknown. 

Distribution, —Yurope. 
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PORROCAECUM PRAELONGUM (Dujardin, 1845) Baylis, 1920b 


Synonym.—Ascaris praelonga Dujardin, 1845. 

Host —Colymbus auritus. 

Location.—Intestine. 

Morphology.—Porrocaecum (p. 135): Body white, filiform, very 
elongate. Head proportionately large, 4004 wide. Esophagus 4.3 
mm. long by 4004 wide, followed by a ventriculus 4004 long and 
accompanied by a thick cecum 3 mm. long by 6004 wide, joining 
with the intestine. Cuticle with very conspicuous transverse stria- 
tions. 





Fic. 204.—PORROCAECUM ENSICAUDATUM. a, DORSAL LIP; b, MALE TAIL; €, EGG. 
AFTER LINSTOW, 1884 


Male 90 mm. long by 9004 wide. Tail suddenly narrowed and end- 
ing in a short conical point; cloacal aperture, with a large tubercule, 
3304 from posterior end. Membranous caudal alae present, anterior 
to cloacal aperture, supported by 5 pairs of papillae. Spicules equal, 
9004 long by 58u wide. 

Female 154 mm. long by 1.8 mm. wide. Tail straight, conical, 
pointed: anus 6004 from posterior end. Vulva just posterior to 
anterior fourth of body, 44 mm. from the head. Ovejector (?) 
sinuous, 45 mm. in length, divides into 2 uteri. Eggs globular, 
measuring 110 to 1124, with reticulated shell. | 

Life history.—Unknown. 
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Distribution.—Europe (Austria (Vienna Museum) ). 

Several earlier authors have made this species a synonym of Con- 
tracaecum spiculigerum, but the description of the 2 species shows 
them to be different and the present species is seen to belong in 
Porrocaecum as placed by Baylis. 


PORROCAECUM RETICULATUM (Linstow, 1899) Baylis and Daubney, 1922 


Synonym.—4Ascaris reticulata Linstow, 1899. 
Baylis and Daubney list Ascaris ardeae Smith, Fox, and White, 





1908, from Ardea herodias, as a synonym of the species, but in view 
of the fact that the latter authors compared their species with that 
of Linstow and stated that 1t was different and as they described the 
esophagus merely as expanding posteriorly in clavate fashion, with 
a valve-like opening into the intestine, and the intestine as simple, 
it appears that they alone can determine as to whether or not it 1s a 
distinct species. 

Hosts.—Ardea cinerea, A. cocoi, A. manillensis, Nycticorax griseus, 
and “an egret.” 

Location.—Intestine. 

Morphology.—Porrocaecum (p. 135) : Interlabia and dentigerous 
ridges absent according to Linstow, present according to Daylis and 
Daubney. Dorsal hp (fig. 206) 35014 long by 280% wide at the base; 
pulp with 2 round converging projections anteriorly; 2 papillae a 
little above middle of lip, above lateral pulp projections. Esophagus 
1/15 of total length, with short oblong ventriculus; cecum well 
developed, running forward beside the esophagus for a considerable 
portion of the length of the latter. 

Male (size not given). Tail (fig. 205) with finger-like appendage, 
with 2 very small pairs of papillae; an additional postanal pair of 
large papillae just anterior to the constriction. Preanal papillae 
number 5 pairs. A gubernaculum present, according to Baylis and 
Daubney. 

Female S2 mm. long by 1.6 mm. wide. Eggs 1104 long by 9lu 
wide, according to Linstow; those of the specimens of Baylis and 
Daubney somewhat smaller. Shell reticulate. 

Life history —Unknown. 

Distribution —Africa (Porto Alegre), and Asia (India (Calcutta 
Zoological Garden) ). 


PORROCAECUM SEMITERES (Zeder, 1800) Bayliss, 1920 


Synonyms-—husaria semiteres Zeder, 1800: Ascaris semiteres 
(Zeder, 1800) Rudolphi, 1802. 

Hosts.—Corvus cornix, Pluvialis apricarius, Tringa vanellus, 
Vanellus cristatus, V. melanogaster. | 

Location.—Intestine. 
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Morphology —Porrocaecum (p. 135): Body white. Head (fig. 
207) 230 to 300p. wide, with 3 large convex lips each carrying a pa- 
pila in the middle of the convexity. Esophagus 2.8 mm. long, 
followed by a ventriculus from the side of which there arises a short 
cecum joining with the intestine. Lateral membranes present 
throughout whole body length, wide near the head and narrow the 
remainder of the length. Cuticle with very pronounced cross-stria- 
tions. 

Male 18 to 53 mm. long. Tail slender, conical. Two spicules, 
wide, slightly curved. 

Female 40 to 65 mm. long by 900 to 1.14 mm. wide. "Tail straight, 
slender; anus 8004 from the posterior end. Vulva situated at 2/5 
of the length of the body from the head end (22 mm. from cephalic 


2006. 





Figs, 205-208.—205, PORROCAECUM RETICULATUM. MALE TAIL. AFTER BAY- 
LIS AND DAUBNEY, 1922. 206, DORSAL LIP. AFTER LINSTOW, 1899. 207, 
l'ORROCAECUM SEMITERES. ANTERIOR END (DISSECTED). AFTER CREPLIN, 
1820. 208, PORROCAECUM SERPENTULUS. MALE TAIL. AFTER MONNIG, 1923 


extremity in the large specimens). Ovejector (?) slender, filiform, 
running anteriorly for 3 mm., then turning and running posteriorly 
for 4 mm. at which point it divides into 2 parallel branches. Eggs 
elliptical, 914 long by 844 wide, with thick reticulated shell. 

Life history —Unknown. 

Distribution.— Europe. 
Lewis (1926,10) has recently expressed doubt as to the authenti- 
city of this species; from a study of specimens he thinks it probably 
the same as P. ensicaudatum. 


PORROCAECUM SERPENTULUS (Rudolphi, 1809) Baylis, 1920b 


Synonyms.—A searis serpentulus Rudolphi, 1809; Manso ardeae 
Froelich, 1809. 

H Ee feu virgo, Ardea agami, A. cinerea, A. cerulea, 
A. grus, A. major, A. melanocephala, A. nycticorax, A. pileata, A. 
purpurea, A. scapularis, A. violacea, Grus australasiana, G. cinerea, 
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G. communis, C. pavonina, Nycticorax nycticorax, Phoenicopterus 
roseus. 

Locatior.—intestine. 

MorpAology.—Porrocaecum (p. 135): Large lips (fig. 209) with 
dentigerous ridges; length of lips 2105, width at base 784, at level 
of the 2 papillae 1804.  Interlabia large, ear-shaped, 2/3 the size of 
the large lips. Esophagus 3.4 mm., ventriculus 400p, intestinal 
cecum 3 mm. long, in a 55 mm. long specimen. Lateral membranes 
very wide in the anterior 9 mm. of their length; they extend the 
entire length of thc body. 

Various lengths have been given for this species; 13 to 39 min., 
50 to 52 min., and for the female 160 mm. long by 2 to 2.5 min. wide. 
A male collected by Monnig measured 55 mm. long by 1 mm. wide. 





f 
/ 209 





Mes. 200-210.—PorROCAECUM SERPENTULUS. 209, HEAD. AFTER LINSTOW, 
1899. 210, MALE TAIL. AFTER BAYLIS AND DAUBNEY, 1922 

Male tail (figs. 208 and 210) with digitiform prolongation, on the 
subdorsal and ventral surfaces of which are 2 pairs of papillae (a 
total of 4 pairs) and a fifth pair is lateral; in addition 15 pairs of 
preanal and 1 pair of double postanal papillae. Spicules 1.25 mun. 
long in a moderately large specimen (Monnig describes them as 
“apparently” 2604 long in his specimen), with wide alae. 

Female (see above for size). Eggs 1044 long by 784 wide, the 
outer surface reticulate. 

Life history.—Unknown. 

Distribution.—Yurope, South America (Brazil), North America 
and Africa (Transvaal). 


PORROCAECUM SPIRALE (Rudolphi, 1795) Baylis, 1920b 


Synonyms.—Ascaris spiralis Rudolphi, 1795; Fusaria spiralis 
(Rudolphi, 1795) Zeder, 1803. 
36122 — 11 
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Hosts.—Aegolius otus, A. brachyotus, Bubo maximus, D. virgini- 
anus, Falco pygargus, Flammea flammea, Nyctale tengmalmi, Otus 
brachyotus, O. vulgaris, Stria aluco, S. bubo, S. flammea, S. nivea, S. 
noctua, S. stridula, Syrnia nyctea, S. aluco, Ulula aluco. 

Location.—Intestine. 

Morphology.—Porrocaecum, (p. 185): Large lips (fig. 211) six- 
sided, with dentate band anteriorly and the pulp with digitiform 
projections; each lip with 2 papillae. Interlabia sharply pointed. 

Male up to 48 mm. long by 1.5 mm. wide. Tail (fig. 213) with a 
conical appendage with 2 pairs of papillae; slightly posterior to the 
cloacal aperture 1 pair of double papillae. Six pairs of preanal 
papillae, 4 of which form a group about halfway between the other, 
wost anterior, 2 pairs and the cloacal aperture. Spicules sickle- 
shaped. 





Fics. 211—213.—PORROCAECUM SPIRALE. 211, DORSAL LIP. 212, EGG. 213, 
MALE TAIL. AFTER LINSTOW, 1875 


Female up to 64 mm. long by 1.7 mm. wide. Vulva slightly pos- 
terior to middle of body, dividing body length in ratio of 8:7. Eggs 
(fig. 212) elliptical, 1024 long by 60, wide, with double shell, the 
outer thickened at the ends and with small glittering prominences. 

Life history.—Unknown. 

Distribution.— Europe. 

This species has been listed by several authors as a synonym of 
Porrocaecum depressum but Linstow (1875) compared the two and 
stated they were distinct species. The descriptions show the caudal 
papillae of male and position of vulva of female to differ in the two 
species. 


PORROCAECUM HETEROURA (Creplin, 1829 emend. Mehlis, 1831) Baylis, 1920b 


Synonyms.—Ascaris heteriira Creplin, 1829; Ascaris heteroura 
Mehlis, 1831. 
Hosts Charadrius morinellus, C. oedicnemus, C. pluvialis, 


Himantopus melanopterus, Squatarola helvetica, Sturnus vulgaris, 
Turdus musicus. 


Location —Intostine. 


Morphology.—Porrocaecum (p. 135): Body 14 to 30 mm. long, 
thick, without lateral alae. Lips large (fig. 214). 
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Male with short, slender tail. Spicules of median length. 

Female with short tail. 

Life history.—Unknown. 

Distribution.—Europe (Ireland, Germany, and Italy (Portofer- 
rajo) ). 

This species is given as a synonym of P. ensicaudatum by numerous 
authors but P. ensicaudatum has lateral membranes whereas they 
are said to be absent in this species. It is therefore left as a distinct 
species by the present writer, although it is unrecognizable from the 
present description. 


PORROCAECUM KIRGHISENSIS (Skrjabin, 1916) Cram, 1927 


Synonym—Ascaris kirghisensis Skrjabin, 1916: Ascaris hirghi- 
sensis Skrjabin, 1916 (evidently misspelled). 

Host.—Aquila imperialis. 

Location.—Small intestine. 


Morphology. — Porrocaecum iu AO 
(p. 185): Cuticle transversely SS 
striated. Head with lips and ici. 


interlabia (fig. 215c). Lips 

(fig. 2156) made up of 3 parts, 

the central one with denticulate 

edge and with the pulp divided 

into 2 equally large lobes. Two 

small papillae situated far an- 

terior on lips. a 
Male 75 to 99 mm. long by 1.5 

to 2 mm. wide. Tail (fig. 215 d A 


and e) conical, pointed; cloacal Fics. 214-215.—214, PORROCAECUM HETE- 
ROURA. ANTERIOR END (DISSECTED). AFTER 





aperture 900p. from end. Spic- CREPLIN, 1829. 215a, PORROCAECUM AN- 
ules equal, 1.18 mm. long. Five GUILLAE. ANTERIOR END (DISSECTED). 
: . Zn AFTER LINSTOW, 1899. 215 b TO c, PoR- 
pairs of postanal papillae, the ROCAECUM KIRGHISENSIS. b, LIP; cC, IN- 
most anterior pair of these coni- TERLABIUM ; d, LATERAL AND 0, VENTRAL 
: VIEW OF MALE TAIL. AFTER SKRJABIN, 

posed of double papillae. Four- TM 


teen pairs of preanal papillae. 

Female (immature) 80 mm. long by 1.3 mm. wide. 

This species, according to Skrjabin, is closely related to P. depres- 
sum but differs distinctly in the shape of the lips and the disposition 
of the papillae on the lips. 

The allocation of this species to Porroeaecum is made tentatively 
by the present writer on the basis of Skrjabin's statement that it 1s 
very close to Z. depressum. The main differential characters of the 
two genera Porrocaecum and Contracaecum, that is, the nature of 
the esophageal appendages. not being known in connection with this 
species. the allocation can not be made with certainty but it is 
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thought preferable to place it in Porrocaecum where attention will 
be drawn to it than to leave it in the genus Ascaris, which position 
is known to be incorrect. 


PORROCAECUM ANGUILLAE (Linstow, 1899) Cram, 1927 


Synonym.—4Ascaris anguillae. 

Linstow described this as a larva from the eel, Anguilla vulgaris. 
The larvae were rolled up and often encapsuled in the abdominal 
organs. The adult may possibly be found in water birds; therefore 
a brief description follows: Length of larva 38 mm., width 970p. 
Esophagus 1/9, tail 1/198 of total length, the tail rounded with a 
small digitiform prolongation. The posterior 5/13 of the esophagus 
(fig. 915a) is a ventriculus from which there is a cecum, anteriorly 
directed, equal in length to the ventriculus, joining it to the intestine. 


Genus CONTRACAECUM Railliet and Henry, 1912 


Synonym—HKathleena Leiper and Atkinson, 1914. 

Generic diagnosis.—Anasakinae (p. 135) : Esophagus with reduced 
posterior ventriculus, giving off laterally a posteriorly directed 
appendix. An intestinal cecum present. Interlabia present, usually 
very well-developed. Dentigerous ridges usually absent. 

Parasitic in the proventriculus and intestine of fish-eating birds, 
in intestine of mammals and of fishes. 

Type-species.—Contracaecum  spiculigerum (Rudolphi, 1809) 
Railliet and Henry, 1912. 


KEY TO SPECIES OY CONTRACAECUM 


iefalesalonesdesesibedleees--.--—---— 2-5 Llc mE. Ro oce A A 
Both male and female, or female alone, described______________________ 9. 

2. Male 13 mm. long; esophageal appendix 7004 long; spicules 1.8 mm. Jong. 
Contracaecum engonium, p. 150. 
Male 16.5 to 32.5 mm. long; esophageal appendix 9604 to 1.2 mm. long; 
spicules 4 mm. long... Contracaecum punctatum, p. 157. 

3. Vulva posterior to middle of body dividing body length in ratio of 2: 1. 
Contracaecum multipapillatum, p. 154. 
Vulva anterior middle obong -s — Mi 0 4. 
4. Female alone known; eggs SO to 904 long by 604 wide; from Haliactus 
IAEA EE NER dt Contracaecum haliaéti, p. 150. 
Both male and female known; eggs different from above; from other hosts 
than above ._.._.____-___.._.________..__=. | eee NM 5. 
. Pulp of lips with 2 anteriorly directed bipartite processes; interlabia 
Strongly curved, the anterior ends split into 2 rounded processes; male 

With 3 pairs of double postanal papillae. 

Contracaecum micropapillatum, p. 153. 
Lips and interlabia different from above; male with more than 3 pairs 
of caudal papillae, and not all pairs double LL 6. 
6. Esophageal appendix not more than 1 mm. long i. 


re e —— ee ee ee ee ets — ee ee —À —— oe ——— oe — 


Esophageal appendix more than 1 mm. long. LLL LLL LLL 11. 


a 
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Male 26 mm. long, female 30.8 mm. long; cuticle with regularly arranged 
refractile dots; vulva only 1.59 mm. from head end; eggs 26x long by 21u 
SIC a T S ee ESL Contracaecum rosarium, p. 158. 

Male not over 20 mm. long, female not over 25 mm. long; no dots described 
in cuticle; vulva more posterior than above; eggs at least 55a long 
A EET ET E E c cuc au. MEL e e A 8. 

8. Esophageal appendix about 5004, cecum 1.8 mm. long; spicules unequal, 
2.7 and 3 min. long; eggs 1004 long by 60x wide. 
Contracaecum scotti, p. 159. 
Esophageal appendix 1204 or longer, cecum 2,6 mim. or longer; spicules 
equal and either shorter or longer than those above; eggs not over 69u 
FW CIO messy E C MEE 9. 
9. Tail of female 1304 long; vulva divides body length in ratio of 9.5 : 10.5; tail 
of male Sóu long; spicules 1 mm. long... Contracaecum andersoni, p. 149. 
Tail of female 3004 or longer; vulva more anterior than in C. andersoni; 
tail of male 1754 or longer; spicules 3.6 nim. or longer... ...— 10. 
10. Dorsal lip with 2 single papillae; esophageal appendix 720x to 1.04 mm. 
long; male with 33 pairs of caudal papillae, 5 of which are postanal. the 
most anterior of the 5 being double... Contracaecum rodhaini, p. 157. 
Dorsal lip with 2 double papillae; esophageal appendix not over 730pn long; 
male with 24 pairs of caudal papillae, 5 of which are postanal, the third 
papilla from the posterior end being double. 
Contracaecum magnipapillatum, p. 161. 
11. A gubernaculum present, 1204 long; spicules 1.9 mm. long; eggs 404 long 
Dy rep lr ium. A net Le Contracaecum praestriatum, p. 156. 
Gubernaculum absent or undescribed; spicules longer than above; eggs 
larger than above (except possibly in C. tricuspe where not de- 
SODUCU) M. o > AA AA T2 

12. Male 13.8 mm. long; female 12 to 17.5 mm. long; interlabia very large, end- 
ing in 3 points; spicules 4.6 mm. long with curved alae. 

Contracaecum tricuspe, p. 160. 

Male 18 mm. or longer; female 23 mm. or longer: interlabia different from 


above; spicules of different length than abeve--ooooocooooooooo- 13. 

13. Esophageal appendix 3 to 4.5 mm. long; interlabia low and rounded; anus 
of female 5644 from caudal extremity--__.--- Contracaecum ovale, p. 155. 
Esophageal appendix not over 1.0 mm. long; interlabia different from 
above; anus of female not over 5004 from caudal end---------------- 14. 


14. Vulva of female divides body length in ratio of 5:13; 7 pairs of postanal 
and 3S to 56 pairs of preanal papillae ; spieules probably 7.2 mm. long, 
Contracaecum spiculigerum, p. 147. 


Vulva of female divides body length in ratio of 2:3; not more than 6 pairs 

of postanal and 20 pairs of preanal papillae; spieules 2.3 to 2.8 mm. 

gc. M——e— p Se ee Contracaecum microcephalum, p. 152. 

In connection with species of Contracaecum, Ascaris kirghisensis 

(placed by the present writer in Porrocaecum) should be kept in 
mind as possibly belonging in this genus (see discussion, p. 145). 


CONTRACAECUM SPICULIGERUM (Rudolphi, 1809) Raillet and Henry, 1912 


Synonym.—Ascaris spiculigerum Rudolphi, 1809. 
Hosts—Alea torda, Anas clangula, Carbo brasiliensis, C. 
cormoranus, C. cristatus, C. dilophus, C. graculus, C. pygmaeus, 
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Chroocephalus ridibundus, Colymbus articus, C. atrigularis, C. 
nigricans, C. rufogularis, C. septentrionalis, Fulica leucopt., 
Haematopus ostralegus, Halieus brasiliensis, Larus argentatus, L. 
canus, L. fuscus, L. marinus, L. ridibundus, L. tridactylus, Lestris 
parasitica, L. pomarinus, Merganser castor, Mergus merganser, 
Microcarbo pygmaeus, Pelecanus americanus, P. conspicillatus, P. 
srythrorhynchos, P. fuscus, P. onocrotalus, P. pygmaeus, P. species, 
P. trachyrhynchus, Phalacrocorax carbo, P. fuscicollis, P. graculus, 
P. javanicus, P. pelagicus, P. sulcirostris, P. urile, P. verrucosus, 
Flotus anhinga, P. lavaillanti, P. melanogaster, P. novae-hollan- 
tiae, Podiceps auritus, P. cristatus, P. dominicensis, P. minor, P. 
vigricollis, Tachypetes aquila, Uria grylle, U. troile, Utamania tordo. 
Location.—Intestine and, in Pelecanus, the gular pouch. 


2/65, = A 
ee mm 
AE. m dea” 
M 

^" im 


/ HEX \ 


» A I 
j li KAA 
LE ANGGADA N 
/ M API IIS 








rigs, 216-217.—-CONTRACAECUM SIMCULIGERBUM. 216, IlEAD, AFTER LINSTOW, 
1009. “217, a, ESOPHAGUS AND APPENDICES; b, MALE TAIL. AFTER 
SCHNEIDER, 1866 


Morphology —Contracaecum (p. 146): Large lips rounded, the 
outer surface flat, the inner giving off 2 rounded processes which 
extend outward and forward, protruding beyond edge of lip. 
Linstow describes and figures (fig. 216) dentigerous ridges. Inter- 
labia hook-shaped and bent inward, just slightly shorter than the 
lips and separated from them by a considerable space. Esophagus 
1/4.3 or according to other authors 1/8 to 1/9 of total length. 
Ventriculus indistinct; posteriorly directed appendix 1.2 to 1.86 mm. 
long and up to 7204 wide; anteriorly directed cecum very 
voluminous, elongate cone-shaped (fig. 217a). 

Male 32 to 45 mm. long by 800 to 9004 wide. Tail curled, end- 
ing in conical point. Cloacal aperture 2504 from posterior end 
in small specimens. Spicules, according to Dujardin, 9 mm. long 
by 3304 wide; according to Linstow, 7.2 mm. long; the latter is 
more probably correct as the name undoubtedly refers to their being 
a striking character. Seven pa'rs of postanal papillae (fig. 2175), 
4 of them ventral, 3 lateral; preanal papillae vary from 38 to 56 
pairs. 
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Female 24 to 46 mm. long by 1 to 1.8 mm. wide. Tail eonieal, anus 
about 400,4 from caudal end in a specimen of median size. Vulva 
in anterior third of body, dividing body length in ratio of 5:12. 
Ovejector (?) filiform and sinuous for a length of 8 to 10 mm., then 
enlarging and dividing into the 2 uteri. Eggs spherical, 50 to 52u 
im diameter, aceording to Dujardin, 72» in outer diameter and 
42u as diameter of the yolk, aecording to Linstow. The latter author 
describes the shell as 4.9» thick and covered with uniformly distri- 
buted, shining elevations. 

Life history.—Unknown. 

Distribution.—Europe (Baltic Sea), South America (Brazil), Af- 
rica (Nubia and Egypt), Asia (India), Australia and North Amer- 
iea (Mexico and United States (Yellowstone Lake, Wyoming) ). 
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IG. 2IS.—CONTRACAECUM ANDERSONI. a, DORSAL LIP; b, INTERLABIUM ; €, VULVA; 
d, MALE TAIL, AFTER VEVERS, 1923 


CONTRACAECUM ANDERSONI Vevers, 1923 


Host.—F lorida caerulea. 

Location.—Small intestine. 

Morphology —Contracaecum (p. 146): Cuticle transversely stri- 
ated. Head 4004 wide by 1604 long. Three fleshy lips and 3 
large interlabia; the former (fig. 2184) each bear 2 papillae; the in- 
terlabia (fig. 2185) are triangular, 1504 long. Esophagus 3.75 mm. 
long; posteriorly directed appendix 7504 long by 1504 wide. An- 
teriorly directed cecum 2.75 mm. long. 

Male 15 to 17 mm. long by 3504 wide. Cloacal aperture 85, 
from posterior end. Five pairs of postanal papillae (fig. 2184), the 
most anterior pair being double; 5 pairs of adanal, and 20 to 25 
pairs of preanal papillae. Spieules equal, 1 mm. long by 104 wide. 

Female 19 to 22 mm. long by 7504 wide. Anus 1304 from 
eaudal end whieh is eonieal and sharply tapering. Vulva (fig. 218c) 
just anterior to middle of body, 9.5 mm. from head end in a 20 


mm. specimen. Vagina short (1504), muscular, with 3 pairs of 
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leaf-like valves. Eggs oval, 55 long by 454 wide, with thick shells 
of mosaic appearance. 

Life history.— Unknown. 

Distribution.—South America (British Guiana (Georgetown) ). 


CONTRACAECUM ENGONIUM Baylis and Daubney, 1922 


Host—Ciconia nigra. 

Location.—Not given. 

Morphology.—Contracaecum (p. 146): Head constricted from 
body. Dorsal lip (fig. 219a) rounded anteriorly and with a pair 
of double papillae situated near the anterior edge. Pulp follows 
shape of lip but indented anteriorly; a pair of flattened processes 
project anteriorly and laterally like 2 horns. 

Male 13 mm. long by 5704 wide. Muscular esophagus 2.75 mm. 
long, ventriculus 1404 long; posteriorly directed appendix 7004 long 
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Fic, 219.—CONTRACAECUM ENGONIUM. a, HEAD; b, MALE TAIL., AFTER PayLlis 
AND DAUBNEY, 1922 


by 1504 wide. Intestinal cecum broad, reaching to within 6904 of 
head end. Cloacal aperture 1954 from caudal extremity. Ten 
pairs of postanal papillae (fig. 2195), 4 of them being latero-ventral 
and the other 6 lateral and pedunculated. No preanal papillae de- 
scribed. Spicules equal. 1.8 mm. long by 92,4 wide. 

Female unknown. 

Life history.— Unknown. 

Distribution.—Asia (India). 


CONTRACAECUM HALIAETI Baylis and Daubney, 1923 


Synonym.—Ascaris aquillae Smith, Fox, and White. 1908. not 
Ascaris aquilae Gmelin, 1790. 

Hosts.—Haliaétus leucocephalus and H. leucogaster. 

Location.—Intestine. 

Morphology.—Contracaecum (p. 146): Cuticle transversely 
striated. No lateral alae. Three thick lips (figs. 220 and 221), 
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each with 2 papillae. Interlabia well-developed, the margins in- 
folded. No dentigerous ridges. Dorsal lip 1104 high by 150p 
wide at base, 1404 wide at anterior edge, four-sided, anterior edge 
deeply grooved. Cuticle projecting beyond pulp on each side of 
the saddle (like a “finger-nail”) with ear-like projections. 
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Fig, 220.—CONTRACAECUM HALIAETI. a, LATERAL VIEW ; b, FRONT VIEW OF HEAD: 
C, EGG. AFTER SMITH, FOX, AND WHITE, 1908 


Esophagus long with small, inconspicuous, posterior bulb from 
whieh there extends posteriorly an appendix. Intestinal cecum 
large. 

Male unknown. 

Female 50 mm. long by 1.5 mm. wide. Head blunt, 250p wide at 
base of lips. Tail acutely conical, anus subterminal. Vulva an- 
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Fie. 221.— CONTRACAECUM HALIAETI. a, INNER SURFACE; b, OUTER SURFACE OF 
LIP. AFTER SMITH, FOX, AND WHITE, 1908 


terior to middle of body, small and ineonspicuous. Vagina long, 
slender. Eggs (fig. 2206) of varying shape, from 80 to 904 long 
by 50 to 804 wide; shell thin, covered with small tubercle-like pro- 
jections. 

Life history.— Unknown. 

Distribution.—North America (United States (Philadelphia 
Zoological Garden) ) and Asia (India). 
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CONTRACAECUM MICROCEPHALUM (Rudolphi, 1809) Baylis, 1920b 


Synonyms.—Ascaris microcephala Rudolphi, 1809; Kathleena arc- 
uata Gedoelst, 1916; Contracaecum quadricuspe Walton, 1923. 

Baylis and Daubney have examined the type specimens of Kath- 
leena arcuata and find that species 1dentical with Rudolphi's. The 
present writer considers C. quadricuspe identical also, the descrip- 
tion given by Walton agreeing closely with that of Gedoelst in all 
particulars except that the esophageal appendix of C. quadricuspe 
is somewhat shorter and the vulva slightly more anterior. 

H osts.—A nas boschas, Anas domestica, Ardea cinerea, A. comata, 
A. herodias, A. minor, A. nycticorav, A. purpurea, A. species, A. 
stellaris, Ardeolo grayi, A. ralloides, Botauras mugitans, B. stel- 
laris, Butorides virescens virescens, Ciconia alba, C. nigra, Herodias 





1G. 222.—CONTRACAECUM MICROCEPHALUM. @, FRONT VIEW OF HEAD; b, DORSAL 
VIEW OF HEAD ; €, MALE TAIL ; d, FREE END OF SPICULE ; €, CROSS SECTION OF SPICTLE. 
AFTER GEDOELST, 1916 


egretta, H. tricolor, Nyctiardea grisea, Nycticorax europaeus. N. 
nycticorax. 

Location.—Proventriculus and intestine. 

Morphology.—C ontracaecum (p.146) : Color yellow-white. Cuticle 
cross-striated ; directly behind the head the furrows thus produced 
are so deep that a shirred appearance results. Mouth with 3 lips and 
3 interlabia, all with thick transparent euticle. Lips equal, on their 
internal surface a longitudinal furrow; ear-shaped projections 
anteriorly. Dorsal lip (fig. 2995) with 2 large double papillae, the 
ventro-lateral lips cach with 1 large double papilla. Interlabia of 
about the same height as the lips, with a free curved internal part 
which is incised at its summit. No lateral alae. Cervical papillae 
400 to 1204 from head end. According to Gedoelst's description 
(A. arcuata), esophagus 2.8 to 3.2 mm. long by 160 to 925, wide, with 
an appendix 1.1 to 1.25 mm. long by 1454 wide; cecum extends 
anteriorly along esophagus for 3/4 the latter’s length. According to 
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Walton (C. quad ricuspe). muscular esophagus 2.2 to 3.6 mm. long, 
ventriculus 1154 long, esophageal appendix 800 to 8164 long by SOp 
wide. intestinal cecum 2.8 to 2.9 mm. long. 

Male 18 to 26 mm. long by 9004 to 1 mm. wide (A. arcuata) ; 15 to 
45 mm. long (C. microcephalum). Tail (fig. 222c) curved ventrally; 
no caudal alae. Cloacal aperture 230 to 2404 from posterior end. 
About 26 pairs of caudal papillae arranged as follows: near the tail 
end 4 pairs, 2 being ventral and 2 lateral; immediately posterior to the 
cloacal aperture 2 pairs of large papillae: anterior to the cloacal 
aperture at least 20 pairs in more or less regular rows (A. arcuata), 
or 31 pairs (C. mzerocephalum). Spicules equal. 2.5 to 2.8 min. long, 
with curved alae. 

Female 23 to 87 mm. long by 1.1 mm. or less wide (K. arcuata) ; 
45 to 70 mm. long (C. microcephalum). Tail conical; anus about 
440 to 500, from posterior end; 2 lateral papillae, 2404 from tail 
end. Vulva anterior to middle of body, dividing body length in 
ratio of 2:3 (in Walton's specimen, which was 21.9 mm. long, vulva 
9.6 mm. from the head). Eggs of variable shape. globular or ellip- 
tical, averaging 68y long by 58.54 wide (the range being 722 by 48 to 
62u down to 64u by 56 to 644) ; shell thin, with irregular surface. 

Life history —Unknown. 

Distribution.—North America (United States). Europe (Italy 
(Rimini, Albona, and Padua)), Asia (India and Russian Turkestan 
(Lac Kul-Kainar) ), and Africa (Belgian Congo and Transvaal). 


CONTRACAECUM MICROPAPILLATUM (Stossich, 1890) Baylis, 1920 


Synonym—Asearis micropapillata Stossich. 1890. 

H ost.—Pelecanus, spectes, P. crispus, P. eruthvrorhynchos, and 
Glaucionetta clangula. 

Location.—Intestine. 

Morphology.—Contraceecum (p. 146). The present writer has 
recently identified this parasite from P. erythrorhynchos and (e. 
Cangula, but until this time the only reports appear to be those of 
Stossich in 1890 and 1896. Stossich's description is as follows: 
Cuticle with dense cross-striations, especially marked directly behind 
the head where there is a collar-like fold. Lips (fig. 2246) large, 
the anterior margin projecting laterally as 2 ear-like processes; pulp 
with median cleft and with 2 anteriorly directed bipartite prolonga- 
tions. Two papillae on lips. Interlabia large. strongly curved, the 
anterior ends split into 2 rounded processes. 

Male 20 to 26 mm. long. Three pairs of double postanal papillae 
(fig. 2244). Preanal papillae numerous, in 2 regular rows. 

Female 35 to 40 mm. long. 
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The present writer is able to add the following description, based 
on the American material: esophageal appendix short, its length 
equal to 1/6 that of the esophagus (fig. 223) ; intestinal cecum large, 
extending anteriorly for 2/3 to 3/4 the length of theesophagus. Male 
15 to 20 mm. long by 950p wide. In a specimen 18 mm. long, esopha- 
eus 2.7 mm., esophageal appendix 440p, intestinal cecum 2.1 mm. 
long. Spicules 5.1 mm. long. Tail short, the cloacal aperture being 
about 1754 from posterior end of body. Female 20 to 30 mm. long 
by 1.2 mm. wide. In a specimen 23 mm. long, esophagus 3.1 mm.. 
esophageal appendix 500,4, intestinal cecum 2 mm. long. Vulva 1/4 
of body length from anterior end. Eggs 584 by 54p. 


M CT 





Pig, 223-224.— CONTRACABCUM MICROPAPILLATUM. 223, ANTERIOR END (DIS- 
SECTED). ORIGINAL. 224, a, MALE TAIL; b, LIP AND INTERLABIA. AFTER 
STOSSICH, 1890 


Life history —Unknown. 

Distribution— Europe (Jugoslavia (Semlin) and Herzegovina 
(Narenta River)) and United States (Texas and New York). 

The writer 1s indebted to Dr. E. W. Price, formerly of College Sta- 
tion, Texas, for the specimens described above from P. erythrorhyn- 
chos. 

CONTRACAECUM MULTIPAPILLATUM (Drasche, 1882) Baylis, 1920b 

Syuonyms —Ascaris multipapillata Drasche, 1882 (18832) Con- 
tracaecum multi pa pillosa (Drasche, 1882) Skrjabin, 1916 (evidently 
a misspelling). 

ITosts.—Ardea, species and Tantalus loculator. 

Locatiou.—Ksophagis and proventriculus, 
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Morphology —Contracaecum (p. 146): Lips (fig. 226a) with ear- 
like projections and with 2 papillae; dentigerous ridges absent. Ac- 
cording to Drasche, interlabia about 2/3 the height of the lips, thick 
and curved, their free ends being close to lips; Skrjabin states that 
no interlabia are present. Cross-striations of cuticle give dentate 
appearance to collar as seen at edge of body. 

Male 13 to 18 mm. long by 600 to 9004 wide. Esophagus 3.23 mm. 
long. its appendix small, dactyliform (fig. 225). Intestinal cecum 
1/8 the length of esophagus. Tail (fig. 2260) 1504 long in 18 mm. 
specimen, with 10 pairs of large conical postanal papillae, with 
sometimes an additional asymmetrical papilla on one side. Preanal 
papillae in two rows of 31 to 50 papillae each, the number being 
not always the same in both rows. Spicules 1.27 mm. long, alate. 

Female 18 to 20.4 mm. long by 5004 to 1 mm. wide. Posteriorly 
directed esophageal appendix 1/3 the length of the anteriorly directed 





FIGS, 225—-226.— CONTRACAECUM MULTIPAPILLATUM. 225, IP'iGpDs TIVE ORGANS OF MALE, 
AFTER SKRJABIN, 1916. 226, a, HEAD; b, MALE TAIL. STTER DRASCHE, 1882 


intestinal cecum, the latter being 3/4 the length of the esophagus. 
Tail pointed, anus 3704 from end. Vulva in posterior part of body, 
dividing body length in ratio of 2:1. Eggs oval, 6Su long by 60, 
wide. 

Life history.—Unknown. 

D'stribution.—South America (Brazil and Paraguay). 


CONTRACAECUM OVALE (Linstow, 1967) Baylis, 1920b 


Synonym.—Ascaris ovalis Linstow, 190%. 

ITost.—Podiceps cristatus. 

Location.—Proventriculus and intestine. 

Morphology.—C ontracaecum (p. 146) : Cuticle with cross-striations. 
Lips oval (fig. 227), wider than long, papillae projeeting laterally. 
Dentigerous ridges absent. Pulp in 2 anterioriy directed processes. 
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Interlabia low, anteriorly rounded. Esophagus 1/6 of total length, 
with appendix equal to 3/5 the length of the former; cecum extend- 
ing anteriorly from the intestine for 5/6 the length of the esophagus. 
Male 29 mm. long by 8804 wide. Tail 1/124 of total length. Ten 
pairs of pre- and post-anal papillae. Spicules 2.8 mm. long. 
Female 44 mm. long by 1.38 mm. wide. Tail 1/78 of total length. 
Vulva anterior to middle of body. Eggs 68u long by 574 wide. 
Life history.— Unknown. 
Distribution.—VEurope (Germany (Berlin Museum) ). 


CONTRACAECUM PRAESTRIATUM Monnig, 1923 


Host —Podiceps capensis. 

Location.—Not given. 

Morphology —Contracaecum (p. 146): Color white. Cuticular 
striations, 384 wide. very marked in anterior 1/3 of body, then sud- 
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CONTRACAECUM OVALE. IIEAD. AFTER LinsTow, 1907. 223, 


CONTRACAECUM PRAESTKIATUM. ANTFRIOR END. 229, MALE TAIL. AFTER MONNtG, 
1923 


Pies. 227-229.— 227, 


denly becoming finer. Lips (fig. 228) thick and broad, of eqiial 
size, the dorsal with 2 papillae, the others with 1, all the papillae 
being double. Interlabia short, triangular with very broad base. 
No dentigerous ridges. Esophagus 4.1 min. long; posteriorly 
directed appendix 2 mm. long; anteriorly directed intestinal cecum 
2.3 mm. long, in a female 30 mm. long. 

Male 20 mm. long by 6504 wide. Tail (fig. 229) 16014 long. Five 
pairs of postanal papillae, 4 of which are grouped together just 
below the middle of the tail and the fifth pair, of double papillae, 
just posterior to cloacal aperture. At least 18 pairs of preanal 
papillae extending about 3.6 nun. anterior to cloacal aperture. 
Spicules equal, 1.9 mm. long, alate; a small gubernaculum present, 
1201 long. 
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Female 33 mm. long by 8004 wide. Tail 3604 long, sharply 
pointed. Vulva in anterior third of body, dividing body length in 
ratio of 5:19. Eggs thin-shelled, very round, 404 long by 324 wide. 

Life histor y.— Unknown. 

Distribution.—Atfrica (Transvaal). 


CONTRACAECUM PUNCTATUM (Gedoelst, 1916) Baylis, 1920b 


Synonym—kKathleena punctata Gedoelst, 1916. 

I ost.—" Grand Heron a bee de Pelican,” probably Pseudo- 
tantalus ibis. 

Location.—Proventriculus. 

Morpholoyy —Contracaecum (p. 146): Color white. Cuticle with 
cross-striations. Head small, 1484 in dorso-ventral diameter. Three 
lips, the dorsal with 2 papillae, the ventro-laterals each with a single 
papilla. Three interlabia present. Precervical papillae 4704 from 
head end in small specimens. Esophagus 2.24 to 4.5 mm. long, with 
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Fics. 230-231.—230, CONTRACAECUM PUNCTATUM. MALE TAIL. AFTER GEDOELST, 
1916. 231, CONTRACAECUM RODHAINI. IIEAD. AFTER GEDOELST, 1916 


an appendix 9604 to 1.2 mm. long. Cecum extends from intestine 
anteriorly for 1.6 to 3.6 mm. 

Male 16.5 to 32.5 mm. long by 6654 to 1.15 mm. wide. Tail (fig. 
230) curved, conical, measuring 1/70 of total body length. At least 
23 pairs of caudal papillae arranged as follows: 4 pairs near tail 
end, 2 of them ventral. 2 lateral; 2 pairs between the preceding 
group and the cloacal aperture; at least 17 pairs of preanal papillae, 
arranged in 2 regular rows. Spicules equal, 4 mm. long by 42.54 
wide, with curved alae. 

Female.—Unknown. 

Life history.—Unknown. 

Distribution.—Africa (Belgian Congo (Bukama. Katanga) ). 


CONTRACAECUM RODHAINI (Gedoelst, 1916) Baylis, 1920b 


Synonym.—R at Meena rodhaini Gedoelst, 1916. 

I ost.—fPlotus rufus. 

Location.—Proventriculus. 

Morphology. — Contracaecum (p. 146): Color yellow - white. 
Cuticle with fine cross-striations. Head (fig. 231) 3004 wide by 
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150 to 160p high. Three equal lips, the dorsal with 2 simple papillae, 
the 2 latero-ventrals with a double papilla. Three large interlabia, 
almost equal in height to the lips. No lateral alae. Cervical papillae 
510p from anterior end. Esophagus 3.3 to 4 mm. long, with post- 
eriorly directed appendix 1204 to 1.04 mm. long; anteriorly directed 
cecum 2.6 to 2.8 mm. long. 

Male 18.5 to 20 mm. long by 830p to 1.12 mm. wide. Tail curved 
ventrally, without caudal alae; cloacal aperture 1754 from posterior 
end. At least 33 pairs of caudal papillae arranged as follows: a 
eroup of 4 papillae (the description does not say 4 pairs but that is 
evidently intended) near caudal end, a double papilla posterior and 
lateral to the cloacal aperture and a series of at least 28 preanal 
papillae. Spicules equal, 3.6 mm. long, alate. 
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Figs. 282-233.— CONTRACAECUM ROSARIUM. 232, ANTERIOR END. AFTER CON- 
NAL, 1912. 233, MALE TAIL, AFTER BAYLIS AND DAUBNEY, 1922 


Female 22 to 25 mm. long by 940p to 1.2 mm. wide. Tail conical, 
with a papilla on each side, 1204 from posterior end. Anus 336u 
from end. Vulva not salient, at the anterior 3/10 of body length. 
Kegs oval or globular, 694 long by 544 wide, with thick shells. 

Life history.—Unknown. 

Distribution.—Africa (Belgian Congo (Yumbi)). 


CONTRACAECUM ROSARIUM (Connal, 1912) Baylis, 1920b 


Synonym.—Ascaris rosarius Connal, 1919. 

Hosts —Nycticorax griseus and Nycticorax, species, 

Location.—Proventrieulus. 

Morphology —Contracaecum (p. 146): Cuticle cross-striated and 
with numerous regularly arranged refractile dots, as of beads of 
rosary, along whole length. Three large fleshy lips (fig. 232), 
concave internally and laterally; 3 interlabia also quite large, 
triangular. Distinct cuticular collar around base of lips. Esophagus 
3.9 mm. long (in the male), its appendix 7004 long. Cecum of 
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intestine runs forward for a length of 2.46 mm. Body abruptly 
widened at level of anterior end of cecum. 

Male 26 mm. long by 6004 wide. Cloacal aperture 2204 from 
'audal extremity. According to Connal, 3 pairs of postanal papillae, 
the first pair double and button-like, the second and third pairs 
smalier, nipple-like; according to Baylis and Daubney (fig. 233), 9 
pairs of postanal papillae, this being the particular by which this 
species can be differentiated from C. microcephalum. Numerous 
preanal papillae. Spicules equal, 3.28 mm. long. 


d. 





FIG. 234.—CONTRACAECUM SCOTTI. d, ESOPHAGUS AND APPENDICES; b, HEAD; C, 
LATERAL VIEW AND d, VENTRAL VIEW OF MALE TAIL, AFTER LHIPER AND ATKIN- 
SON, 1915 


Female 30.8 mm. long by 7004 wide. Vulva 1.59 mm. from head 
end. Vagina abont 1704 long, dividing into 2 parallel uteri. Eggs 
oval, 26u long by 214 wide, with thick shells. 

Life history —Unknown. 

Distribution Africa (Lagos) and Asia (India). 


CONTRACAECUM SCOTTI (Leiper and Atkinson, 1914) Baylis, 1920 


Synonym.—Kathleena scotti Leiper and Atkinson, 1914. 

IH ost.—Diomedea melanophrys. 

Location.—Intestine. 

Morphotoay —Contracaecum (p. 146): Three lips (fig. 2340) 18354 
long by 1304 wide. Interlabia large, pentagonal, 802 long by 50g 
wide near base. Esophagus (fig. 234a) 2.53 mm. long by 4004 wide, 
posterior part slightly differentiated into muscular bulb and with a 
posteriorly directed appendix 5504 long by 2204 wide. <Anteriorly 
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directed cecum 1.8 mm. long, extending to within 700» of head and 
attaining a width of 4004. Cuticle transversely striated. 

Male 15.3 mm. long by 9004 wide. Cloacal aperture 3404 from 
caudal extremity, the latter ending in a digitiform process. Spicules 
(fig. 934c) unequal in size but of similar shape, their lengths 3 mm. 
and 2.7 mm., respectively, their width 904. Four pairs of papillae 
near tail end (fig. 234d), 4 pairs about halfway from end to cloacal 
aperture; in addition, starting somewhat posterior to the cloacal 
aperture and running far anterior, on each side of body, is a double 
row of papillae, 20 or more double pairs. 

Female 15 to 25 mm. long. Tail ending in digitiform process. 
In a specimen 25 mm. long, anus 4004 from posterior end, vulva 4 
mm. from head end. Eggs 1004 long by 60u wide. 

Life history.— Unknown. 

Distribution.—Antarctic (in the southern Pacific (Campbell 
Islands) ). 


CONTRACAECUM TRICUSPE (Gedoelst, 1916) Baylis 1920» 


Synonym.—Kathleena tricuspis Gedoelst, 1916. 

Hosts.—Ardea, species and Plotus melanogaster. 

Location.—Proventriculus. 

Morphology —Contracaecum (p. 146) : Color yellow-white. Cuticle 
with cross-striations, producing directly posterior to the head deep 
furrows or a shirred appearance. Three lips (fig. 235 b and c) and 
3 interlabia of elaborate structure, the lateral surfaces of the former 
notched, with a point of the interlabia fitting into them.  Interlabia 
with large base and slender body, ending in 3 points, an internal and 
2 laterals. Dorsal lip with 2 simple papillae, latero-ventral lips each 
with 1 double papilla. No lateral alae. Cervical papillae 7004 from 
head end. Esophagus 3.8 mm. to 3.9 mm. long by 100 to 1604 wide. 
with an appendix 1.6 to 2 mm. long by 190 to 225» wide. Cecum 
originating from intestine extends to the anterior fourth of the 
esophagus. 

Male 13.8 mm. long by 7854 wide. Tail conical (fig. 235a), ending 
in a pointed appendage, curved ventrally. Cloacal aperture 140, 
from posterior end. At least 56 pairs of caudal papillae arranged 
as follows: 4 pairs near caudal end, 2 of them lateral, 2 ventral; 2 
pairs directly posterior to cloacal aperture; 1 pair of large adanal 
papillae and a series of about 50 pairs of preanal papillae in 2 regu- 
lar rows. Spicules equal, 4.6 mm. long, of similar construction to 
those of C. microcephalum. 

Female 12.1 to 17.5 mm. long by 9604 to 1.98 mm. wide. Tail 
conical, 1/39 of total length, the anus being 350 to 440, and 9 papillae 
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1804, from its end. Vulva at anterior 2/5 of body. Eggs not ma- 
ture in specimen described. 

Life history —Unknown. 

Distribution.—Atfrica (Belgian Congo, Leopoldville) and Asia 
(India). 


CONTRACAECUM MAGNIPAPILLATUM Chapin, 1925 


Host.—Meyalopterus hawaiiensis. 

Location.—Not given. 

Morphology—(ontracaecum (p. 146) : Lips subequal, the width 
of each at base greater than its height. Interlabia slightly less high, 
subtriangular. Dorsal lip with two double papillae. each sub- 
ventral lip with one double papilla. Amphids in interlabia adja- 
cent to dorsal lip: excretory pore near base of ventral interlabium. 

Male 20 mm. long by 5834 wide near middle of body. Lips T5p 
high; cervical constriction 754 behind base of lips. Cervical papillae 
645, posterior to base of lips, oval, slightly prominent. Esophagus 





Fics. 235-236.—233, CONTRACAECUM THICUSPE. a, MALE TAIL; b, DORSAL VIEW; 
C, FRONT VIEW OF MEAD. AFTER GEDOELST. 1916. 236, GowNTRACAECCM MAG- 
NIPAPILLATUM. MALE TAIL, AFTER CHAPIN, 1925 


3.2 mm. long; esophageal appendix 3/14, intestinal cecum 3/4 as long 
as esophagus, respectively. Cloucal aperture 2004 from posterior 
extremity of body, which ends in an acuteiy conical tip 134 long. 
Caudal papillae (fig. 236) arranged as follows: A pair of very 
large double papillae, situated 26 posterior to the cloacal aperture, 
on two bosses, each boss measuring 434 by 22,5 and separated from 
the other by a distance equal to the shorter diameter of either. 
Posterior to the double papillae there are 2 pairs of single papillae. 
one pair being subimnedian and the other pair sublateral and slightly 
more pronunent. Proceeding anteriorly from each double papilla 
is a single row of 21 single papillae, the most anterior being about 
4 mm. in front of the cloacal aperture. Spicules equal and similar, 
3.8 mm. long, the tips acute. 

Female 23 mm. long by 1504 wide just posterior to vulva. Ante- 
rior portion similar to that of male. Esophagus 3.37 mm. long; 
‘ratios of length of esophagus to that of appendices virtually the 
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came as in male. Vulva on a slight prominence, 8 mm. from anterior 
extremity, or at about the anterior third of the body. Vagina short 
(1204), straight, opening into a muscular sinuous oviduct about 2 
mm. long. Oviduct bifurcates to form two posteriorly directed 
uteri. ¡Anus 3004 from posterior end of body, which is conical with 
a terminal spike 104 long. Eggs 684 by 45u, with thin shells. 

Life history.— Unknown. 

Distribution —MHawali, Lisianski Island. 


Suborder SPIRURATA Railliet and Henry, 1915 


Synonym—Filariata Skrjabin, 1915, in part. 

Suborder diagnosis.—M yosyringata (p. 4.): Body usually long 
and slender. Mouth with 2 lips or a larger number of lips or lobes 
capable of resolution into 2 basic lips, or without lips and surrounded 
by papillae or, occasionally, with other cephalie structures than lips 
or papillae. Esophagus slender, without posterior bulb. Male with 
1 or 2 spicules. Tail usually provided with papillae, usually curved 
spirally, caudal alae present or absent or a closed muscular, bell- 
shaped * bursal cup” present. Female larger than male, rarely sex- 
ually dimorphic (Tetrameridae). Anus subterminal or occasionally 
terminal. Vulva present or, less often, absent in gravid females, its 
position variable (anterior of middle of body, near middle or some- 
times near or at posterior extremity). Two, four, or more uteri, 
rarely only one. Oviparous, viviparous, or ovoviviparous. Hete- 
:0xenous, the larval stages occurring in various intermediate hosts. 

KEY TO SUPERFAMILIES OF SPIRURATA 
l. Male with closed muscular bursal cup at tail end; female with anus terminal. 
Dioctophymoidea, p. 366. 

Male without bursal cup of above description; anus of female subterminal. 2. 

2. Mouth without lips; vulva near anterior extremity of body ; adults parasitic 
subcutaneously, in blood or on serous surfaces (not discussed in this paper). 
Filarioidea. 

Mouth with lips, or, rarely without lips; position of vulva variable; parasitic 
usually in digestive tract, occasionally in orbital region or respiratory 
tract, or as larvae subceutaneously.. ----------—- Spiruroidea, p. 162. 


* 


Superfamily SPIRUROIDEA Railliet and Henry, 1915 


Superfamily diagnosis.—Spirurata (p. 162) : Mouth with 2 lips or 
a larger number of lips or lobes capable of resolution into 2 basic 
lips: or, more rarely, without lips. Male with caudal extremity com- 
monly expanded and alate. Female with vulva usually in middle 
portion of body, occasionally near anterior or posterior extremity. 

Intermediate host usually not biting arthropods (exception, Hab- 
ronema majus in Stomoxys). 

T'ype-family.—Spiruridae Oerley, 1885. 
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KEY TO FAMILIES OF SPIRUROIDEA 


1. Month with 2 large trilobed lips with a longitudinal ridge on their inner 
surface meeting the one on the opposite sides; adults in gastrie tract of 
carnivorous mammals; larvae may oceur in birds... Gnathostomidae, p. 303. 
Mouth without lips or with lips different from above; adults (except in 


Seeeocescas MAV OGCUT in bhudse-— 2] om o ee E. 
2. In orbital region or respiratory iracl.-—— tocan e e S. 
1. 


JUST IA A MERCIER x 
3. In respiratory tract; distinctive larval characters maintained into adult life, 


both male and female may have cluster of filiform papillae at caudal ex- 
termity; male without caudal alae or papillae of usnal type. 
Desmidocercidae, p. 203. 
In orbital region. Adult male and female without larval eharacters as in 
above. Male with or without caudal alae and with caudal papillae ef 
usual type, the preanal papillae being especially numerous. 
Thelaziidae, p. 511i. 
4. Marked sexual dimorphism, the female robust, more or less fusiform or 
globular, the male small and slender, without caudal alac. 
Tetrameridae, p. 333. 
Sexes not dimorphie; male with caudal alae-------..---------------.--- D. 
5. Anterior region of body with cuticular ornaments--------------------—— 5, 
Anterior region lacking cuticular ornanientS2._.........._._..._........ 
6. Head with 4 pinnate, posteriorly direeted processes; mouth without lips or 
with 2 small papilliform lips; bird forms found in gizzard. 
Ancyracanthidae, p. 261. 
Cutieular ornaments of anterior region different from above; 2, 4, or 6 
triangular lips; In esophagus, proventrieulus or gizzard of birds. 
Acuariidae, n. 210. 
1. Male with circumscribing eaudal alae continuous anteriorly and with a group 
of 4 or 5 pairs of long peduneulated papillae in cloacal region. 
Physalopteridae, p. 295. 
Caudal alae of male not continuous anteriorly and without above arrange- 
labo DEMENENMNMOÓ. — ——- cito Spiruridas, p. 153. 


“1 


Family SPIRURIDAE Oerley, 1885 





Family diagnosis —Spiruroidea (p. 162): Mouth with 2 or + ex- 
panded lips, or without lips. Male with caudal alae and dissinuiar 
spicules. Female with vulva of variable position, but usually located 


in the median portion of body. 
Parasitic as adults in mammals and birds, generally in the diges- 


tive tract. 
Ty pe-genus.—Spirura E. Blanchard, 1849. 


KEY TO SUBFAMILIES OF SPIRURIDAE 


1. Inadequately described species... 222 22 Subfamily uncertain, p. 205- 
Description adequate for subfamily determination... 2. ooo E 
2. Mouth without lips or disk; cervical region ornamented with cuticular 
bosses; vulva near posterior extremity__------- Gongyloneminae, p. 203. 
Mouth with lips or with circular projecting disk; cervical region without 

cuticular bosses; vulva usually remote from posterior extreniity. 
Spirurinae, p. 154. 
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Subfamily SPIRURINAE Railliet, 1915 


Subfamily diagnosis.—Spiruridae (p. 163): Female with 2 uteri 
and with vulva usually in the middle portion of the body, rarely close 
to anterior or posterior extremities. Pharynx without cuticular 
rings or spirals. 

Ty pe-genus.—Spirura E. Blanchard. 1849. 


KEY TO GENERA OF SPIRURINAE 


1. Larvae eneysted. probably accidentally, in birds; adults in other hosts. 
Spirocerca, p. 202. 


^u nt PPM ME --————————————————— o 2. 
2. Cephalic extremity covered by a circular projecting disk ... Viguiera, p- 201. 
Cephalic extremity possessing no such disk but with the usual lip structures 
Bs diit m n — —T---—— 3. 

2s Mouth ai that i ee o -— 4 
Nronth With Tp e oo uL LLL AS 5. 

4. No lateral alae on body; sensory papillae postcervical; postanal papillae 
symmetrical <=- "WO Ne uuo cO UEM esie Cyrnea, p. 166. 
Lateral alae usually present; sensory papillae precervical; postanal papillae 
asymmetrical -22S - E s E Lo Habronema, p. 172. 

5. Mouth surrounded by chitinous ring; lips small, integral... Spirura, p. 164. 
No chitinous ring around mouth; lips comparatively large, trilobed. at 
SA ee Me eene re RA RS 6. 

6. Sensory papillae cervical (i. e., at level of nerve ring); vulva in anterior part 
of body (anterior to end of esophagus) .-.- cs ccc Hadjelia, p. 187. 


Sensory papillae precervieal; vulva in median region of body. 
Hartertia, p. 101. 


Genus SPIRURA E. Blanchard, 1849 


Generic diagnosis.—Spirurinae (p. 164) : Two lips, sometimes bear- 
ing papillae. sometimes teeth. Mouth straight and surrounded by 
a cutinous (chitinous) ring. A buccal cavity and often a pharynx 
present. Esophagus long and cylindrical. Dody of moderate size. 
attenuated toward the anterior extremity. Lateral alae sometimes 
present. Jfale with unequal spicules and with caudal alae which. 
however, are not continuous across the ventral surface; 4 pairs of 
preanal papillae. Female with vulva anterior or posterior of middle 
of body; two uteri. 

Parasitic in stomach and intestine of mammals and birds. 

T'ype-species.—Spirura talpae (Gmelin, 1790) E. Blanchard. 1849. 


KEY TO SPECIES OF SPIRUKA 


Lateral alae extending whole length of body; a total of 4 teeth around the 
mouth on inner surface of lips; male 30 mm. long... Spirura zschokkei, p. 165. 
No lateral alae described; a total of 6 teeth around the mouth on inner surface 
on lips; male 15 to 20 mm. long_________________ Spirura uncinipenis, p. 165. 


This key and the descriptions which follow do not include Spirura 
talpae (Filaria strumosa) which has been reported from Buteo vul- 
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garis by Stossich. If the report is correct, it 1s probable that the 
bird had eaten a mole or rat, the normal hosts of S. talpae, and that 
the parasite was accidental in the bird. 


SPIRURA ZSCHORKEI Railliet and Henry, 1911a 


Synonym.—Spiroptera alata Zschokke, 1889, not Rudolphi, 1819, 
renamed. 

Host—Primary: Rhea americana; secondary: Unknown: prob- 
ably an insect. 

Location.—Proventriculus. 

Morphology.—Spirura. (p. 164): Body cylindrical, cuticle trans- 
versely striated. Two lateral alae extend the total length of body; 
at the level of the posterior extremity of the esophagus they each 
bear a projecting papilla. Head, somewhat distinct from the body, 
with 2 strong lateral lips, hemispherical, slightly hollowed out like 
a spoon, at the base of which there opens a narrow buccal slit. Each 
lip supported by a eutinous (chitinous) armature consisting of a 
thick triangular disk which 1s prolonged posteriorly by an attenu- 
nted band: on the internal edges there extends also a strongly chiti- 
nized band. These internal edges, slightly arc-shaped, form anterior 
to the mouth a sort of vestibule, slightly raised. The 4 chitinous 
bands unite at the base to form a ring which surrounds the mouth and 
carries 4 sharp teeth. In addition only the anterior half of the lips 
is free; in the posterior half they are joined into a sort of simple 
buccal cavity, the anterior edge of which also bears a chitinous 
ring. Esophagus slightly enlarged, bulb-like, at posterior extremity. 

Male 30 mm. long by 1 mm. wide. Posterior third of body rolled 
in spiral. Two pairs of postanal papillae. Preanal papillae un- 
described but presumably (see generic diagnosis) number 4 pairs. 

Female unknown. 

Life history.—Unknown:; probably involving an insect as inter- 
mediate host, as larvae of Spirure gastrophila have been found en- 
cysted in cockroaches. 

Distribution.—South America (Brazil) and Europe (Switzer- 
land (Zoological Garden, Basel) ). 


SPIRURA UNCINIPENIS (Molin, 1860) Railliet and Henry, 19112 


Synonyms.—Spiroptera uncinipenis Molin, 1860: Cheilospirura 
uneinipenis (Molin, 1860) Diesing, 1861. 

Host.—Primary : hea americana; secondary : Unknown, probably 
an insect. 

Location —Proventriculus. 

Morphology.—Spirura (p.164) : Body cylindrical, attenuated at the 
extremities. Cuticle transversely striated; in the anterior region of 
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the body the striations are very prominent and produce the appear- 
ance of the body being crenated. Head (figs. 23/2 and b and 238a) 
elaborate; 2 lateral lips, large and semilunar at the wide anterior 
edge, and 2 small interlabial median lobes. Each of the lateral lips 
has 3 teeth on its inner surface. 

Male 15 to 20 mm. long by 500 to 5504 wide. Cloacal aperture 
1/22 of total length from posterior end. Caudal region (fig. 237c), 
recurved toward the ventral face, sometimes even twisted 1n a spiral ; 
caudal alae wide, longitudinally striated. Six pairs of pedunculated 
papillae, of which 4 are preanal, 2 postanal. Spicules unequal, the 
one 2.6 to 3.3 mim. long, slender and pointed, the other only 3104 
(Linstow) or 1804 long (Railliet and Henry), thick and ending 
in a hook with rounded point (fig. 2380). 





Figs. 237-238.—SPIRUNA UNCINIPENIS. 237, a, LATERAL VIEW; b, FRONT VIEW OF 
HEAD; C, MALE TAIL. AFTER DRASCHE, 1884. 238, a, HEAD; b, EGG; €, FREE END 
OF SHORT SPICULE. AFTER LINSTOW, 1899 


Female 18 to 26 mm. long by 700 to 800& wide. Tail 1/100 
total length. Vulva almost at middle of body, salient. Eggs (fig. 
2380) 13 to 47u long by 264 wide, embryonated ; shell thick, rein- 
forced at each pole. 

Life history—Unknown; probably involving an insect as inter- 
mediate host, as larvae of Spirura gastrophila have been found 
encysted in cockroaches. 

Distribution.—South America (Brazil) and Europe (France 
(Melun) ). 

Genus CYRNEA Seurat, 1914c 


Generic diagnosis.—Spirurinae (p. 164): Mouth with 4 lips. No 
lateral alae. Sensory papillae far posterior to nerve ring. Male 
with 2 unequal spicules; a gorgeret present. Female with vulva 
usually situated considerably posterior to middle of body. Ovejec- 
tor with vestibule differentiated into an organ for storage of eggs. 
Uteri parallel. 
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Parasitic usually under corneous tunic of gizzard of birds. 
T'ype-species.—C yrnea eurycerca Seurat, 1914c. 


KEY TO SPECIES OF CYRNEA 


1. Vulva immediately in front of middle of body_---.-..-. Cyrnea excisa, p. 167. 
Vulva a considerable distance posterior to middle of body... Lc 2. 
DENN DEOHIINCOTML.  — LL LL s ncm Laa Cyrnea semilunaris, p. 171. 
Nula 1101 prominentes osos LM LL e eaan de 
3. Left spicule 2.0 nm., right spicule 3654 long; male with 10 pairs of caudal 
papillae; tail of female 332p long... e en Cyrnea colini, p. 168, 
Left spicule not over 1.7 mm., right spicule 3S0u4 or longer; male with 9 
pairs of caudal papillae; tail of female not over 2554 long... 4. 

4. No papillae directly in front of cloacal aperture; caudal alae 410 to 5504 long, 
Dd QUESTI UTERIS sq RUE... c Cyrnea seurati, p. 172. 

A pair of papillae directly in front of cloacal aperture; caudal alae about 
2d their span 2904-22 acordo non D. 


5. Left spicule 1.7 mm., right spicule 380x long; tail of female 2854 long; vulva 
720u anterior to anus; eggs 42u long by 18u4 wide. Cyrnea eurycerca, p. 167. 
Left spicule 1.3 mm., right spicule 4904 long; tail of female 1404 long; vulva 
1.14 mm. anterior to anus; eggs 524 long by 24u wide. 
Cyrnea parroti, p. 171. 
Physaloptera bulbosa (p. 310), recently transferred to Cyrnea (see 
Addenda, p. 390). may be differentiated from the above species in 
that the vulva is in the posterior part of body and the spicules 
measure 2.45 mm. and 9154 long, respectively. 


CYRNEA EURYCERCA Seurat, 1914 


Hosts.—Primary: Caccabis petrosa, Coturnix coturnix, and “ per- 
dix rouge ”; secondary : Unknown. 

Location.—Under tunic of gizzard. 

Morphology —Cyrnea (p. 166) : Male 6.1 to 10.5 mm. long by 250p 
wide (fig. 239c). Buccal cavity 552 long; muscular esophagus 285p 
long; total length of esophagus 2,5 mm. Excretory pore and sensory 
lina 280 from anterior end. Caudal alae (fig. 2395) outspread, 
short, the semilunar wings transversely striated, 290u long, a little 
greater than the span from margin to margin, 2504. Nine pairs of 
long pedunculated papillae, of which 3 are preanal; in addition a 
pair of very small papillae directly anterior to the eloacal aperture. 
Left spicule 1.68 mm., right spicule 3804 long. Gorgeret Op long. 

Female 14.7 to 20.5 mm. long. Tail (fig. 239a) attenuated, rounded 
at end, 2854 long. Vulva not salient, 7202 anterior to anus. Vesti- 
bule 1.05 mm. long. Eggs 42 long by 18 wide, with thick shell. 

Life history.— Unknown. 

Distribution.—Europe (Corsica) and Africa (Algeria). 


CYRNEA EXCISA (Molin, 1860) Seural, 1914e 


Synonyms.—Spiroptera excisa Molin, 1860; Physaloptera striata 
Linstow, 1883. 


168 BULLETIN 140, UNITED STATES NATIONAL MUSEUM 


Hosts.—Primary : Ciconia alba, C. a. asiatica, C. ciconia and C. 
maguari. Linstow has also reported this species from the snake, 
Tropidonotus hydrus. Secondary: Unknown. 

Location.—Esophagus, proventriculus, and gizzard. 

Morphology —Cyrnea (p. 166) : Blood-red in color. Sensory pap- 
illae far posterior to nerve ring. The lateral lips (fig. 240a and 5) 
divided on their inner surface into 3 lobes ending in a tooth. Dorsal 
and ventral lips have 2 large papillae at their base. 

Male 16.5 mm. long by 6004 wide. Tail (fig. 240d) straight. Six 
pairs of caudal papillae, of which 4 are preanal; in addition a large 
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FIG. 259.—CYRNEA EURYCERCA. a, FEMALE TAIL, SHOWING OVEJECTOR ; b, MALE TAIL; 
€, MALE (LENGTH 7.6 MM); d, LATERAL VIEW ; €, VENTRAL VIEW OF HEAD. AFTER 
SEURAT, 1914 
sessile unpaired papilla on anterior edge of cloacal aperture. Spic- 
ules unequal, the left 2.4 mm., the right 6204 long. Gorgeret present. 
Female 19 to 26 mm. long by 6704 wide (fig. 240c). Tail short 
(9004). Vulva not salient, little visible, immediately in front of 
middle of body. Vestibule 1.6 mm. long, sphincter 8004 long. Eggs 
42u long by 21,4 wide. 
Life history.—Unknown. 
Distribution.—South America (Brazil), Africa (Algeria), and 
Asia (Turkestan). 
CYRNEA COLINI, new apecies 


H osts.—Primary : Colinus virginianus; secondary: Unknown. 

Location.—In wall of proventriculus, at its junction with gizzard. 

Morphology —Cyrnea (p. 166): Head with 4 lips. Dorsal and 
ventral lips prominent, deeply divided into 2 parts in such a manner 
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that in lateral view (fig. 242c) the head appears to bear + conspicu- 
ous projecting papillae. Each of the four parts of these lips bears 
on its outer edge a prominent thumblike extension. Lateral lips 





FIG. 240.—CYRNEA EXCISA. a., DORSAL VIEW; b, LATERAL VIEW OF HEAD END; €C, 
FEMALE; d, MALE TAIL. AFTER SEURAT, 1914 


(fig. 249b and c) very large, each bearing 2 digitiform processes on 
its inner surface and 2 lateral winglike expansions which project 
into the median groove of the dorsal and ventral lips in such a 
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FIG. 241.—€C€YnNEA SEURATI, TAIL END OF MALE AND OF FEMALE. AFTER LOPEZ- 
NEVRA, 1918 
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manner as to give the appearance 1n some views of being processes 
from the latter lips. There are 2 obscure lateral papillae near the 
base of the lateral lips, which Dr. G. Steiner, on examination, stated 
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were undoubtedly amphids. The cervical papillae could not be 
located. 

Male about 6 mm. long by 2504 wide. Buccal cavity 584 deep; 
total length of esophagus 2 mm. Caudal alae (fig. 243a) outspread, 
280u long, their span 2304; they bear coarse transverse striations. 





Fic. 242.—CYRNEA COLINI. HEAD. a, VENTRAL; b, FRONT; C, OBLIQUE 
LATERAL VIEW, ORIGINAL 


Cloacal aperture about 1154 from posterior end. Ten pairs of pedun- 
culated papillae forming an unbroken series, the 4 most posterior 
pairs slightly smaller than the others; the seventh pair from the 
posterior end lies at the level of the cloacal aperture. Spicules very 
unequal, the left 2 mm. long by 12» wide, the right 3654 long by 24p 
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FIG. 2438.— CYRNEA COLINI. @, MALE TAIL; b, FEMALE TAIL; €, OVEJECTOR. (SCALE 
FOR b AND C THE SAME.) ORIGINAL 


wide. Gorgeret delicate; the left side (685 in length) is longer than 
the right side. 

Female 14 to 18 mm. long by 3654 wide. Buccal cavity 75u deep; 
first part of esophagus about 2804 long; second part of esophagus 
about 2.5 mm. long. Tail (fig. 2430) 3324 long. Vulva (fig. 9435) 
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only slightly salient, 9154 anterior to anus. Vestibule, including 
sphincter, 1.2 mm. long (fig. 2490). Eggs 40.54 by 22.52. 

Life history.—U nknown. 

Distribution.—North America (United States (Georgia) ). 

Type material.—No. 26589 U.S.N.M. (Bureau of Animal Indus- 
try Helminthological Collection). 

The proventrieuli of two quail, containing numerous specimens 
of these nematodes, were sent to the Zoological Division of the 
Bureau of Animal Industry by the Biological Survey from the head- 
quarters of the Cooperative Quail Investigation in Georgia. 


CYRNEA PARROTI Seurat, 1917 


IH ost.—VPrimnary: Caccabis petrosa; secondary: Unknown. 

Location.—Under corneous tunic of gizzard. 

Morphology —Cyrnea (p. 166): Body robust; cuticle thick, tineiy 
striated transversely. No lateral alae. Cervical papillae asymmetri- 
cal, at level of excretory pore. Intestinal papillae asymmetrical, in 
a female 18.8 mm. long, the left papilla 3.5 mm., the right 7.75 mm. 
from caudal extremity. Mouth with 2 lateral lips, rounded at free 
edge, having 3 small teeth on internal surface, and a dorsal and ven- 
tral lip deeply notched in the middle. 

Male 11.7 mm. long by 2654 wide. Tail 1604 long. Spicules 
unequal, the left 1.54 mm., the right 4904 long. Gorgeret 654 
long. Caudal alae and papillae as in Cyrnea eurycera (p. 167). 

Female 18.8 mm. long by 3604 wide. Tail 1404 long. Vulva 
1.14 mm. from caudal extremity, not salient. Ovejector like that of 
some species of Ifabronema of birds; vestibule very short (3004): 
unpaired trompe 6604. Eggs 52u long by 24u wide. 

Life history— Unknown. 

Distribution.— Africa (Algeria (MacMahon) ). 


CYRNEA SEMILUNARIS (Molin, 1860) Seurat, 1914f 


Synonyms.—s piroptera semilunaris Molin, 1860; Spiroptera lan- 
ceolata Molin, 1860. 

Hosts —Primary: Crotophaga major, Trogon collaris, and T. mel- 
anurus; secondary: Unknown. 

Location—Between the tunics of the gizzard. 

Morpholoyy —Cyrnea (p. 166): Male 6 to 10 mm. long by 1504 
wide. Caudal alae not long but wide, semiiunar; 9 fungiform pa- 
pillae, of which 6 are very long. Spicules unequal. 

Female 4 to 20 mm. long by 100 to 4004 wide. Caudal ex- 
tremity straight, obtuse; anus remote from caudal apex.  Vuiva 
prominent, in posterior part of body not far from anus. 

Life history.—Unknown. 

Distribution.—South America (Brazil). 
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CYRNEA SEURATI Lopez-Neyra, 1918, emended 


Synonym.—Cyrnea seurati Lopez-Neyra, 1918; Cyrnea scurati of 
Lopez-Neyra, 1923, misspelt. 

Host —Primary: Caccabis rufa; secondary: Unknown. 

Location.—Under corneous tunic of gizzard. 

Morphology.—C yrnea (p. 166): Body robust, white, translucent, 
the blood-red intestine showing through the body wall. Cuticle 
finely striated transversely. Two large lateral lips, rounded at free 
edge, teeth-like projections on inner surface. Dorsal and ventral lip 
with free edge notched. No lateral alae. 

Male 8 to 13.6 mm. long by 300 to 360 » wide. Tail not rolled; 
caudal alae outspread, strongly striated transversely; their length 
410 to 5504, the span of the 2 alae 275 to 3904. Nine pairs of 
long pedunculated papillae, of which 3 are preanal. Of the 6 post- 
anal pairs, 4 pairs are small and grouped toward the caudal end. 
No median papilla anterior to cloacal aperture. Left spicule 1.25 to 
1.99 mm., right spicule 450 to 5004 long. Gorgeret 65 to 70p long. 

Female 13 to 17 mm. long by 320 to 420 » wide. Tail (fig. 241) 
140 to 1804 long. Vulva not salient, 700 to 9504 anterior to anus. 
Ovejector made up of small pyriform vestibule 300 to 4201 long and 
a tubular sphincter. Eggs 45 to 48u long by 25 to 964 wide. 

Life history.— Unknown. 

Distribution.—Europe (Spain). 


Genus HABRONEMA Diesing, 1861 


Generic diagnosis.—Spirurinae (p. 164): Mouth with 4 lips. 
Body usually with 1 or 2 lateral alae. Sensory papillae precervical. 
Male with unequal spicules; postanal papillae asymmetrically dis- 
posed. A gorgeret present. Female with vulva in median region of 
body though it may be anterior or posterior of middle. Ovejector 
with vestibule not differentiated as an organ for the storage of eggs. 
Uteri divergent. 

Parasitic in digestive tract, usually stomach, of birds and mammals. 
Intermediate host, where known, arthropods (flies). 

Ly pe-species—Habronema muscae (Carter, 1861) Diesing, 1861. 


KEY TO SPECIES OF HABRONEMA 


lo literalgalacapredent ses M m a Habronema ficheuri, p. 174. 
One or*more lateral alae present__._____...___.___ L a 2 

^. Only one, lateral HÉNMDrIesent-----« OE cC o OMM 5d 
Two lateral alae present although they may be poorly developed (H. 
SON) C 3.1. . —. ——— —  ——Y — b wm O 6. 

3. Long slender spicule 214 times the length of the short broad one; vulva 
prominent 2 ——— o Habronema unilateralis, p. 186. 


Long slender spicule over 2 times the length of the short broad one; vulva 
not prominent... ... 7 ———- Am "CEN 4. 
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4. Lateral ala extends along anterior half of body ; left cervical papilla a little 
anterior to the right; short spicule 550 te 6004 long; gorgeret highly devel- 
oped and of complex structure, being hollowed out and having a strong 
MOS o E o Habronema tulostoma, p. 184. 

Lateral ala does not extend posterior to termination of glandular esophagus; 
right cervical papilla anterior to the left; short spicule not over 4604; 
gorgeret simple in structure or poorly developed and diflieult to see... 5. 

Male 5.5 to 6.9, female S to 9.4 mm. long; cuticle with many fine needle-like 
spines, 4.4u long; lateral ala 8 to 124 wide; long spicule 1.2 to 1.4 mm. 
IIA. E SELL. . TS. Habronema spinosa, p. 183. 

Male 7.6 to 9.8, female 12.3 to 13.6 mm. long; no spines on cuticle; lateral 
ala attains width of 18 to 224; long spicule 1.6 to 1.7 mm. long. 

Habronema monoptera, p. 180. 

6. Female 9.2 mm., male 5.5 nun. long. Vulva posterior to middle of body. 

Longitudinal folds of caudal alae posterior to eloacal aperture have teeth- 
like projections on free border... ...... Habronema seurati, p. 182. 
Female 13 nun. or longer; male 7 mm. or longer; vulva anterior to middle 
of body; no teeth-like projections on longitudinal folds of caudal alae... ^. 

. Dorsal and ventral lips very small and apparently lacking a median pro- 

jecting erest; internal to the lips 2 rows of 3 papillae each, tipped by 
denticles which project anteriorly beyond the lips. 

Habronema colaptes, p. 173. 

Dorsal and ventral lips well developed and having a median projecting crest ; 


e 


=] 


nx of panmileasdgbove.. ....lllccc--2-ec-eee—--—-m- mee 8. 
S. Later ane extending 1/2 of body length... 2 ae 9. 
ateral alae extending not more than 1/4 of body length... _ 10. 


9. Body rolled in spiral; caudal alae symmetrical; no unpaired papilla 

imniediately anterior to cloacal aperture... Habronema longistriata, p. 178. 

30dy not rolled in spiral; caudal alae slightly asymmetrical; an unpaired 

papilla present, immediately anterior to cloacal aperture. 

Habronema mansioni, p. 179. 

10. Lateral alae of unequal length, one about 1 mm. long, the other 5004 Jong, 

their margius strongly crenulated; anus of female about 2004 from 

DOUSLIOIJOUOXITODHEN ee ocaeca Habronema incerta, p. 175. 

Lateral alae of equal length, extending 1/4 of body length: margin not 
crenulated ; anus of female about 3604 from posterior extremity. 

Habronema leptoptera, p. 176. 


HABRONEMA COLAPTES Walton, 1923 


IH ost.—Vrimary: Colaptes auratus luteus; secondary: Unknown. 

Location.—In the mucosa of the proventriculus. 

Morphology —Habronema (p. 172): Yellowish-white worms of 
medium thickness. Walton states that there are 2 hps but his figures 
(fig. 244 a, b and c) show, in addition, a dorsal and a ventral lip 
present, though small, each divided into 2 lobes without a projecting 
crest between them. Lips partially covered by a prepuce. Exter- 
nally each of the 2 large lateral lips divided into 3 lobes, each lobe 
with a small papilla; internally there are 2 rows of 3 papillae each. 
tipped by denticles, Cervical papillae not observed. Lateral alae 
narrow. 
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Male 10 to 15 mm. long by 3004 wide. Caudal alae (Fig. 244e) 
long and narrow, the ventral surface covered with longitudinal rows 
of scale-like cuticular flaps. "The alae are figured as slightly asym- 
metrical Eleven pairs of caudal papillae arranged as follows: 4 
pairs of preanal, 2 pairs of postanal pedunculated, and 5 pairs of 
small sessile ventral papillae at the caudal extremity. In addition 
a single or occasionally paired sessile papilla on the left side of 
the anterior edge of cloacal aperture. Spicules unequal (fig. 244d), 2 
mm. and 4404 long. Gorgeret present, 1404 long. 

Female 15 to 30 mm. long by 4004 wide. Vulva not salient, an- 
terior to middle of body. Ovejector short, claviform. Eggs 35 to 





Fic. 244.—HABRONEMA COLAPTES. a, DORSAL; b, LATERAL ; €, FRONT VIEW OF HEAD; 
d. SPICULES AND GUBERNACULUM ; €, MALE TAIL; f, FEMALE TAIL. AFTER WALTON, 
1923 
40u long by 25 to 304 wide, in the morula stage of development when 
oviposited. 
Life-history.—Unknown; probably involving insects as interme- 
diate hosts. 
Distribution.--North America (United States (Monticello, Il- 
linois) ). 
HABRONEMA FICHEURI Seurat, 1916d 


Host.—Primary: Bubulcus lucidus; secondary; Unknown. 

Location.—Gizzard. 

Morphology.—Habronema (p. 172) : Body robust. No lateral alae. 
Cuticle thick and heavily striated transversely. Two small precer- 
vical symmetrical papillae and 2 intestinal papillae. Two large tri- 
lobed lateral lips (fig. 245a), the median lobe with 3 teeth; dorsal 
and ventral lips (fig. 2455) with keel-like projection. 

Male 8.4 mm. long by 3364 wide. Tail (fig. 245c) 1204 long. Two 
long caudal alae, transversely striated. Ventral region of body also 
transversely striated for 4504 posterior to cloacal aperture. Four 
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pairs of pedunculated preanal papillae; 1 large unpaired sessile 
papilla on anterior margin of cloacal aperture; 2 pairs of large 
postanal papillae and near the caudal extremity, a circular smooth 
area carrying several very small papillae. Spicules unequal, the left 
1.27 mm., the right 3504 long. Gorgeret 10, long. 

Female 12.8 mm. long by 3854 wide. Tail 170& long. Vulva 6.6 
mm. from anterior end of body, slightly salient. Vestibule 3004 
long; sphincter 2404 long; unpaired trompe 1204 long, dividing into 
2 branches 1204 1n length. Eggs 4/4 long by 234 wide, embryonated 
at maturity. 





FIG. 245.—IIABRONEMA FICHEURI. a, LATERAL; b, DORSAL VIEW OF HEAD; €, MALE 
TAIL. AFTER SEURAT, 1916 


Life history—Unknown; probably involving insects as interme- 
diate hosts. 
Distribution.—Africa (Algeria). 





HABRONEMA INCERTA (Smith, 1908) Gendre, 1922 


Synonym.—Spiroptera incerta Smith (A. J.), 1908. 

Hosts —Primary: Bolborhynchus lineola, D. monachus, Chrysotis 
auripalliata, C. quatemalae, C. leucocephalus, C. ochroptera, Conurus 
leucotis, C. pertinax, Eclectus roratus, Lophortyx | californicus, 
Palaeornis fasciatus, Platycercus barnardi, P. eximius, P. palladi- 
ceps, Poeocephalus senegalus, Protogerys virescens; secondary: Un- 
known. 

Location.—lIn mucosa of proventriculus. 

Morphology.—Habronemea (p. 172): Cuticle finely striated trans- 
versely. Two lateral alae (fig. 246 d and e) of unequal length, one 
extending for about 1 mm. posterior from the head, the other 1/2 


2612—27——13 


176 BULLETIN 140, UNITED STATES NATIONAL MUSEUM 


that length; margin crenulated. Lateral lips (fig. 246 g and A) 
large, thick, with 3 prominent teeth on anterior border, and on the 
external surface midway is a horizontal row of 3 very small papillae. 
Dorsal and ventral lips with sharp-edged projecting central prom- 
inence and 2 lateral rounded unarmed latered lobes. Cuticle forms 
collar around base of lips. 

Male size differs in different birds, the average being 8 mm. long 
by 3104 wide, the maximum 12 mm. long by 3504 wide. Caudal 
alae slightly asymmetrical. Ventral surface of tail (fig. 246a) 
covered with long rectangular plates arranged longitudinally. Ten 
pairs of caudal papillae and 1 unpaired papilla on anterior margin 
of cloacal aperture; 4 pairs are preanal and 6 pairs postanal. Clo- 
acal aperture about 350p from posterior end. Spicules unequal. 





Fic. 246.—HABRONEMA INCERTA. @, MALE TAIL; b, EGGS; €, FEMALE TAIL; d. 
TRANSVERSE SECTION OF ANTERIOR END; €, ANTERIOR END; f, FEMALE, SHOWING 
POSITION OF VULVA; Y, FRONT VIEW; h, DORSO-VENTRAL VIEW OF HEAD. AFTER 
SMITH, FOX, AND WHITE, 1908 


Female size varies in different birds, the average being 14 mm. 
long by 4504 wide, the maximum 20 mm. long by 6004 wide. Anus 
(fig. 246c) about 2004 from posterior end. Vulva (fig. 246f) difficult 
to find, described as in the first third of length of body (figure 
shows it behind the first third, but anterior to the middle of the 
body). Eggs (fig. 2465) 34 to 42u long by 16 to 2014 wide. 

Life history.—Unknown; probably involving insects as interme- 
diate hosts. 

Distribution.—North America (United States (Zoological Gardens, 
Philadelphia, Pennsylvania) ). 


HABRONEMA LEPTOPTERA (Rudolphi, 1819) Seurat, 1914a 


Synonyms.—Spiroptera leptoptera Rudolphi, 1819; Filaria lep- 
toptera (Rudolphi, 1819) Schneider, 1866. 

Hosts.—Primary: Accipiter nisus, Astur nisus, A. palumbarius, 
Buteo vulgaris, Circus aeruginosus, C. cineraceus, C. cyaneus, C. 
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rufus, Emberiza pecoris, Falco albicollis, F. ater, F. aurantius, F. 
bidentatus, F. buteo, F. cachinans, F. cineraceus, F. cyaneus, F. 
lanartus, l. magnirostris, F. nisus, F. palumbarius, F. rufus, F. sub- 
buteo, F. tinnunculus, F. tridentatus, F. xanthothoraz, F. unicinctus, 
Harpagus bidentatus, Herpetotheres cachinans, Hypotriorchis sub- 
buteo, Milvus regalis, Stri otus; secondary: Unknown. 

Location.—Proventriculus. 

Morphology. —Habronema (p. 172): Body elongate, strongly stri- 
ated. Two lateral alae on anterior 1/4 of body. Cervical papillae 





lig, 24Y.—11ABRONEMA LEPTOPTERA. d, ANTERIOR END, DORSAL VIEW; b, MALE TAIL, 
AFTER SEURAT, 1914 


far anterior to nerve ring. Head (fies. 247a and 948a) distinctly 
set off from body. Four lips, the 2 lateral very large, trilobed, with 
9 large teeth; the dorsal and ventral lips carrying a prominent 
median crest, and also 4 papillae at the point of insertion of these 
two lips. Muscular esophagus long and slender. 

Jale 7.1 mm. long by 7204 wide. Spicules unequal, the left long 
and slender, 6404 in length; the right 2004 long. Gorgeret 30u long. 
Two caudal alae (fig. 2476) each formed of 2 halves, the dorsal finely 
striated transversely; the other, with longitudinal striations, is 
folded over and built upon the preceding, partly hiding the ventral 
surface of the body. Left ala thickened at edge, the papillae ter- 
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minating in it having a mushroom-like appearance. Four pairs of 
preanal papillae, 9 pairs of asymmetrical postanal, and a group of 
8 small sessile papillae immediately anterior to caudal extremity. 

Female 14 mm. long by 325p wide. Tail 3604 long. Vulva (fig. 
248c) 8 mm. from posterior extremity. Eggs elliptical, 324 long by 
204 wide, embryonated at maturity. 

Life history—Unknown; probably involving insects as interme- 
diate hosts. 

Distribution.—Europe and Africa (Algeria). 





Fie, 248.—IITABRONEMA LEPTOPTERA. a, lIEAD, LATERAL VIEW; b, RECEPTACLE 
SEMINALE, JOINING OVIDUCT WITH UTERUS; €, OVEJECTOR. AFTER SEURAT, 
1914 


HABRONEMA LONGISTRIATA (Molin, 1859) Gendre, 1922 


Synonyms.—sS piroptera longistriata Molin, 1859, in part; Cheilo- 
spirura longistriata (Molin 1859) Diesing, 1861, in part. 

ZH osts.—Primary: Picus campestris and P. jumana; secondary: 
Unknown. 

Location.—Proventriculus. 

Morphology —Habronema (p. 119) : Body rolled in spiral. Head 
(fig. 249a and b) with 2 wedge-shaped lateral lips, each lip with 
3 notches on its inner surface and 3 sharply pointed teeth on its 
outer surface, and in addition 3 large papillae. Dorsal and ventral 
lips each with a sharp tooth; 4 submedian papillae. Lateral alae 
wide. 

Male 6 to 9 mm. long by 200p wide. Caudal alae (fig. 249c) wide, 
symmetrical. No unpaired papilla anterior to cloacal aperture. In 
other respects bursa apparently like that of Z7. mansioni (p. 179). 

Female 10 to 16 mm. long by 400 to 5004 wide. Anus remote 
from caudal apex. Vulva in posterior part of body. 

Life history.—Unknown: probably involving insects as interme- 
diate hosts. 

Distribution.—South. America (Brazil). 
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HABRONEMA MANSIONI Seurat, 1914 


Synonyms.—Spiroptera longistriata Molin, 1859 in part.; C/Aeilo- 
spirura longistriata (Mohn, 1859) Diesing, 1861 in part. 

Hosts —Primary: Buteo vulgaris and Picus grammicus. Possibly 
also in Milvus korschum.; secondary: Unknown. 

Location.—Proventriculus. 

Morphology —Habronema (p. 112) : Body robust, with wide trans- 
verse striations; lateral alae on anterior half of body. Cervical 
papillae far anterior to nerve ring. Mouth (fig. 250 a) with 2 large 
lateral lips with 4 small teeth; dorsal and ventral lips prolonged in 
middle by a sharp point. 

Male 9 to 11 mm. long by 3154 wide. Tail (fig. 250 6) straight. 
An unpaired papilla on left side of body 500px anterior to origin of 





Vic. 249.— HABRONEMA LONGISTRIATA. a, HEAD, VENTRAL VIEW; b, HEAD, FRONT 
VIEW ; €, MALE TAIL, AFTER DRASCHE, 1854 


caudal alae. Alae slightly asymmetrical, elongate (8404). Each ala 
composed of a dorsal part finely striated transversely, and a part 
curved over the ventral face, with longitudinal striations. Four pairs 
of pedunculated preanal papillae. 1 unpaired sessile papilla on the 
left side of anterior edge of cloacal aperture. and 2 pairs of postanal 
papillae of which the first pair is remarkably asymmetrical; in addi- 
tion at the caudal extremity a group of 8 very small papillae. Spi- 
cules unequal, 6804 and 3154 long. Gorgeret present. 

Female 13 to 17 mm. long by 4004 wide. Tail 2404 long. Vulva 
(fig. 250 c) very small, situated slightly anterior to middle of body. 
Ovejector like that of 77. leptoptera (p. 116). Eggs 284 long by 19u 
wide, embryonated when oviposited. 

Life history —Unknown; probably involving insects as interme- 
diate hosts. 

Distribution.—South America (Brazil) and Europe (Corsica). 
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Gendre’s (1922) specimens from Milvus korschum conform to 
Seurat's deseription of this species except that they are smaller in 
size, the lateral alae are unequal, and one spicule length is differ- 
ent, the left spicule measuring 870 to 9304 in length. 


HABRONEMA MONOPTERA Gendre, 1922 


H ost.—Primary: “ Rapace nocturne "; secondary: Unknown. 

Location.—Proventriculus. 

Morphology—Habronema (p. 172): Body slender anteriorly, 
thickened posteriorly. One lateral ala (fig. 251 @), situated in cephalic 
region on left side, originating 250 to 2804 from the anterior extrem- 
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Fic. 250.— HABRONEMA MANSIONI, Gd. ANTERIOR END, VERTICAL VIEW; b, MALE 
TAIL; C, OVEJECTOR. AFTER SEURAT, 1914 


ity and extending to the level of the termination of the glandular 
esophagus, its greatest width 18 to 224. Cervical papillae in inverse 
position from those of 77. tulostoma, the right one being anterior to 
the left. Head (fig. 251 b and c) with 4 lips, the laterals trilobed, 
rounded and flattened, with 4 long teeth on the inner surface of the 
median lobe; dorsal and ventral lip with central triangular tooth and 
2 lateral semiglobular lobes, each bearing a large papilla. 

Male 7.6 to 9.8 mm. long by 300 to 3504 wide. Lateral ala about 
2.58 mm. long. Tail (fig. 251 d) 230 to 260u long. Caudal alae long, 
lanceolate, thick, each ala consisting of 2 folds. External or dorsal 
surface of alae transversely striated; internal surface covered with 
longitudinal, parallel ribs and shields, which cover the ventral sur- 
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face of the body for a distance of 6104 anterior to cloacal aperture. 
Eleven pairs of caudal papillae, of which 4 are preanal, 7 postanal, 
and in addition a large unpaired papilla on the left side of the ante- 
rior edge of cloacal aperture. Spicules (fig. 251 e and f) unequal, the 
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FIG. 251.—1lABRONEMA MONOPTERA. a, ANTERIOR END; bD, LATERAL LIP; €, MEDIAN 
LIP; d, MALE TAIL; €, LEFT SPICULE; f, RIGHT SPICULE; Y, FEMALE TAIL. AFTER 
GENDRE, 1922 

one 1.56 to 1.68 mm. long, the other 380 to 4604 long. Gorgeret diff- 
cult to see. 

Female 12.3 to 13.6 mm. long by 430 to 4404 wide. Lateral ala 
about 2.98 mm. long. Tail (fig. 251 y) 180p long. Vulva near middle 
of body, sometimes a little anterior, sometimes a little posterior to 
middle, not salient, difficult to find. Vestibule 8102 long. Eggs 38 
to 42 long by 17 to 19, wide. 
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Life history—Unknown; probably involving an insect as inter- 
mediate host. 
Distribution.—Africa (French Guinea (Labé) ). 


HABRONEMA SEURATI Skrjabin, 1917 


H ost.—Primary : Falco cenchris; secondary: Unknown. 

Location.—Gizzard. 

Morphology —Habronema (p. 112) : Body small, attenuated at two 
extremities; cuticle transversely striated (fig. 252a), the striations 
crenate. Lateral alae very feebly developed, originating a little pos- 
terior to the level of the cervical papillae, which are 144,4 from the 
anterior end. Two lateral lips, each with a tooth on the inner sur- 
face; a dorsal and a ventral lip, each with a small acuminate tooth. 
In general, lips like those of H. mansion (p. 179). 





Fic. 252.—IIlABRONEMA SEURATI. d, 'TRANSVERSE STRIATION OF BODY; b, CUTICULAR 
STRUCTURE OF VENTRAL SURFACE OF MALE TAIL; €, MALE TAIL; d, LEFT SPICULE; €, 
RIGHT SPICULE. AFTER SKRJABIN, 1917 


Male 5.5 mm. long by 3004 wide. Caudal alae (fig. 252c) elongate, 
longitudinally striated, the striations giving appearance of undula- 
tions. Cuticle of ventral surface of caudal region anterior to cloacal 
aperture has longitudinal folds 11 to 13” wide, the free border of 
each fold with teethhke projections (fig. 252b). Posterior to the 
cloacal aperture the ventral surface of body is smooth except for 
three transverse rows of small projections posterior to the first pair 
of postanal pedunculated papillae. Spicules (fig. 252d and e) un- 
equal, 2.1 min. and 4504 long. The pedunculated papillae number 
4 pairs of preanal and 2 pairs of postanal; the sessile papillae, 9 to 
10 toward the end of the tail and 1 large papilla on the anterior edge 
of cloacal aperture. Cloacal aperture 2004 from posterior end. 

Female 9.2 mm. long by 3704 wide. Vulva 3.4 mm. from pos- 
terior end, thus in the posterior part of body. Eggs 47p by 27.5p 
wide. j 
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Life history.—Unknown; probably involving an insect as inter- 
mediate host. 
Distribution.—Asia (Siberia. ) 


HABRONEMA SPINOSA Gendre, 1922 


Host.—Primary: Falco tinnunculus; secondary: Unknown. 

Location.—Proventriculus. 

Morphology —Habronema (p. 112): Body white, cuticle trans- 
versely striated and bearing a multitude of fine needlelike spines 
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Fig. 253.—ITABRONEMA SPINOSA. a, SPINES OF CUTICLE; b, HEAD END; €, MEDIAN LIP; 
d, MALE TAIL; €, LEFT SPICULE; f, RIGHT SPICULE; Y, GORGERET; A, FEMALD TAIL. 
AFTER GENDRE, 1922 





(fig. 253a). visible at high magnification (560), their length about 
4.4u4. Right cervical papilla anterior to left. One lateral ala, origi- 
nating 26 to 304 posterior to left papilla, which is 130 to 1504 from 
the anterior end in the male, 160 to 180% in the female. Ala shorter 
and narrower than in //. monoptera; its width 8 to 124 (see below 
for length). Head (fig. 9525) very small; 4 lips all of same length. 
The lateral lips with 3 or 4 teeth on the internal surface are not as 
large and projecting as in other species of Mabronema, while the 
dorsal and ventral lips (fig. 253c) are proportionately more highly 
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developed and their lateral lobes again subdivided into secondary 
external lobes, bearing a papilla. 

Male 5.47 to 6.86 mm. long by 210 to 2604 wide. Lateral ala 1.82 
to 2.55 mm. long. Tail (fig. 253d) 200 to 28304 long. Internal fold 
of candal alae completely covered with cuticular shields in longi- 
tudinal series; they also cover the ventral surface of body to a dis- 
tance 6504 anterior to the cloacal aperture. Cloacal lips large. 
Eleven pairs of papillae, of which 4 are preanal, Y postanal; in addi- 
tion a large unpaired papilla on left side of anterior edge of cloacal 
aperture. Spicules (fig. 253e and f) unequal, 1.22 to 1.37 mm. and 
340 to 410u long respectively. Gorgeret (fig. 253g), simple. 

Female 8 to 9.37 mm. long by 380 to 4104 wide. Lateral ala 1.77 
to 1.94 mm. long. Tail (fig. 2534) 130 to 1504 long. Vulva difficult 
to see, a little posterior to middle of body. Vestibule 610, long. 
Eggs 37» long by 214 wide, embryonated. 
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Fig. 254.—HABRONEMA TULOSTOMA. a, ANTERIOR END; b, LATERAL LIP; €, DORSAL 
LIP. AFTER SEURAT, 1914 


Life history.—Unknown; probably involving an insect as inter- 
mediate host. 
Distribution.—France (Maine-et-Loire (La Chapelle St. Laud) ). 


HABRONEMA TULOSTOMA (Hemprich and Ehrenberg, 1866) Gendre, 1922 


Synonyms.—Spiroptera tulostoma Hemprich and Ehrenberg in 
Schneider, 1866; Filaria tulostoma Schneider, 1866; Habronema uni- 
lateralis (Molin, 1860) of Seurat, 1914f misdet. 

Host.—Primary: Neophron percnopterus (Vultur percnopterus j 
and JV. monachus; secondary: Unknown. 

Morphology.—Habronema (p. 172): Body blood red in color; 
cuticle finely striated transversely. Mouth with 4 lips, the 2 lateral 
(fig. 2540) quadrangular, trilobed on inner surface, each lobe with 
a tooth; dorsal and ventral lips (fig. 254c) have a median keel and 
terminate anteriorly in a point. Cervical papillae anterior to nerve 
ring, the left slightly more anterior than the right. One large lat- 
eral ala (fig. 254a), originating slightly posterior to the left papilla, 
finely striated transversely, extending along anterior half of body. 
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Male 17 mm. long (Schneider) or 13.9 to 16.7 mm. long (Gendre) 
or 8 imm. long by 2504 wide (Seurat). Tail (fig. 2554) straight. 
According to Seurat's description, caudal alae very long, 1.23 mm., 
the span 3004; cloacal aperture 300p. from posterior end; 4 pairs of 
long peduneulated preanal and 2 pairs of sessile postanal papillae 
and a group of 6 small sessile papillae toward the caudal extremity ; 
jn addition a large unpaired papilla on the left side of anterior edge 
of cloaca. Spicules dissimilar and unequal, 6004 and 1.9 mm. long 
(Seurat), 510 to 5504 and 1.77 to 1.8 mm. long (Gendre). Gorgeret 
(fig. 2555) highly developed, according to Seurat, hollowed out and 
provided with a strong dorsal spur for the insertion of the muscles. 

Female 21 mm. long (Schneider), 19.4 to 22.8 mm. long (Gendre), 
11 to 14 mm. long (Seurat). Tail 1402 long in Seurat’s specimens, 
260 to 310p long in those of Gendre. Vulva 1/3 of body length from 





FIG. 255.—HABRONEMA TILOSTOMA. (t, MALB TAIL; 0, CLOACAL REGION, SHOWING 
GORGERET ; C, OVETECTOR. | AFTER SEURAT, 1914 


anterior end (Seurat) or varying, sometimes a little anterior, some- 
times a little posterior to middle of body (Gendre). Eggs 42u long 
by 25u wide (Seurat), 35 to 39,4 wide by 21 to 23u wide (Gendre). 

Life history —Unknown; probably involving an insect as inter- 
inediate host. 

Distribution.—Asia (Turkey (Tor)) and Africa (French Guinea 
(Labé) and Algeria). 

The original description of this species in Schneider’s Mona- 
graphie is very brief. Seurat (1922f) identified his specimens from 
WVeophron percnopterus as JHabronema unilateralis and made ilaria 
tulostoma Schneider a synonyin of that species. However, Gendre 
notes certain differences between specimens collected by him from 
Neophron monachus and the early description of Z/abronema uni- 
lateralis; he considers ff. tulostoma and H. unilateralis to be distinct 
species and Seurat's description to apply to the former. Although 
there are some differences between the descriptions of Seurat and 
Gendre as noted above, they are very close together, if not identical, 
and have certain features differing from Z77abronema unilateralis, 
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namely the relative length of spicules, the longer spicule in H. uni- 
lateralis being only 215 times the length of the shorter, in their speci- 
mens over 3 times as long; the 2 pairs of postanal papillae situated 
between the cloacal aperture and the terminal group of small papillae 
are long pedunculated papillae in H. unilateralis, whereas they are 
sessile papillae in the specimens of Gendre and Seurat. It is there- 
fore thought advisable by the present writer to keep as a distinct 
species the form from Veophron, species. 


HABRONEMA UNILATERALIS (Molin, 1860) Seurat, 1914f 


Synonyms.—Spiroptera unilateralis Molin, 18600; Spiroptera 
unialata Molin, 1860. 

Morphology—Habronema (p. 172): Body slender anteriorly, 
rhynchus and R. vitellinus; secondary: Unknown. 

Location —Ksophagus and “ventriculus” (gizzard or proventri- 
culus?). 
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Fic. 256.—HABRONEMA UNILATERALIS, @, HEAD, FRONT VIEW ; b, MALE TAIL. AFTER 
DRASCHE, 1884 


Morphology—t abronema (p. 172): Head continuous with body; 
anterior extremity noticeably attenuated, posterior of increased size. 
Cuticle transversely striated. Mouth (fig. 2564) with 2 lateral lips, 
the median edge notched; each lip with a large lobe and 3 papillae. 
Dorsal and ventral lips tooth-like. Four large submedian papillae. 
Body with one lateral ala, moderately wide. 

Male T to 9 mm. long by 2004 wide. Caudal extremity (fig. 256b) 
semispiral; caudal alae moderately wide. "Tail with 6 pairs of long 
pedunculated papillae, of which 4 pairs are preanal and 2 pairs post- 
anal; in addition a terminal group of 3 or 4 pairs of small sessile 
papillae and an unpaired papilla directly anterior to the cloacal 
aperture. Left spicule long, slender, alate, 214 times the length of 
the right, which is short and thick. 

Female t to 20 mm. long by 300 to 5004 or more wide. Tail 
straight, short. Anus near the caudal apex. Vulva prominent, in 
posterior part of body. 
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Life history —Unknown; probably involving an insect as inter- 
mediate host. 
Distribution.—South America (Brazil). 
For discussion of the relation of this species to 77. tulostoma, see 
page 185. 
Genus HADJELIA Seurat, 1916c 


Synonym.—Gilsonia Gedoelst, 1919. 

Generic diagnosis.—Spirurinae (p. 164): Head distinct. Cuticle 
thick, finely striated transversely. No lateral alae; cervical papillae 
at level of nerve ring. Mouth limited by 2 lateral trilobed lips; cer- 
vical cuticula prolonged anteriorly to form a discreet collar (“cadre” 
of Seurat) which is 6-lobed and provided with 2 pairs of papillae. 
Male with unequal spicules and with well-developed caudal alae. 
Female with vulva in anterior part of body, opening anterior to 
end of esophagus; ovejector tubular, very long. Uteri divergent; 
eggs embryonated at maturity. 

Parasitic in gizzard of birds, in the hollow tunnels under the 
corneous tunic. 

Ty pe-spectes.—H ad jelia lhuillieri Seurat, 1916c. 


KEX TO SPECIES OF HADJELIA 


ey eee fe JON e uc-eaoau A tec Hadjelia truncata, p. 190. 
ata AU. AREA IA ee 2. 


2. Females not over 9.7 mm. long; buccal cavity of female 32 to 374 long. 
Hadjelia parva, p. 189. 
Females 12 mm. or longer; buccal cavity of female 504 or longer... 9. 
3. Vulva salient and limited by 4 or 5 large nipple-like protuberances formed by 
the cuticle and usually arranged cross-wisez_----.- Hadjelia inermis, p. 188. 
Vulva only slightly salieut, with no such eutieular formations described. 
MEOUICUHEIOVD.. e 292527 2298 e Hadjelia lhuillieri, p. 187. 


HADJELIA LHUILLIERI Seurat, 1916c 


IIost.—PVPrimary : Caccabis petrosa; secondary: Unknown. 

Location.—Gizzard. 

Morphology —Hadjelia (p. 187): Blood red in color, slender, 
greatly attenuated anteriorly. Head distinct. No lateral ala. Cervi- 
cal papillae at level of nerve ring. Mouth with 2 lateral trilobed lips 
(fig. 257), the marginal lobes larger than the median. Six lobes 
to cuticular collar, of which 2 are lateral, 2 dorsal and 2 ventral; a 
sarge papilla on each dorsal and ventral lobe, thus making a total of 
4 papillae. Buccal cavity cylindrical, short. 

Male unknown. 

Female 19.5 mm. long by 2504 wide. Buccal cavity 604, entire 
esophagus 3.1 mm. long, muscular esophagus 480p. Tail short, anus 
1104 from posterior end. Vulva 2.9 mm. from anterior end of body, 
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or 335p anterior to posterior end of esophagus. Ovejector (fig. 258) 
tubular, elongated (3 mm. long), directed anteriorly. Uteri diver- 


gent, 
Life history.—Unknown. 
Distribution.—Africa (Bou-Saada, Algeria). 
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FIG. 257.—HADJELIA LHUILLIERI. @, IÍEAD END, LATERAL VIEW ; b, HEAD, DORSAL VIEW. 
AFTER SBURAT, 1916 


HADJELIA INERMIS (Gedoelst, 1919) Gendre, 1922 


Synonym.—Gilsonia inermis Gedoelst, 1919. 

Hosts.—Primary: Buchanga atra, var. assimilis, Cranorrhinus cor- 
rugatus, Halcyon chelicutensis, Irrisor erythrorhynchus, Lophoceros 
semifasciatus, Oriolus auratus, T'erpsiphone, species; secondary: Un- 
known. 

Location.—]n mucosa of gizzard. 





FIG. 258.—HADJELIA LIIUILLIERI. VULVA AND OVEJECTOR. AFTER SEURAT, 1916 


Morphology—Hadjelia (p. 187): Buccal cavity not cylindrical 
but elliptical, its long axis being dorso-ventral. 

Male 6.1 to 6.7 mw. long by 140 to 1604 wide. Buccal cavity 45 
to 55u, esophagus 2 mm. long. Cloacal aperture 1204 from posterior 
end. Caudal extremity tightly curled; ventral surface covered with 
longitudinal ridges, extending from the anterior end of the caudal 
alae to the position of a transverse fold of cuticle near the posterior 
end. ‘Transverse fold obseures a pair of subterminal papillae (fig. 
259 a and b). Spicules unequal, the left (fig. 2590) 1.6 to 9.1 mm. 
long, the right (fig. 2592) 200 to 980, long. 
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Female 12 to 21 mm. long by 170 to 2604 wide. Buceal cavity 50 
to 604, esophagus 2.4 to 3.6 mm. long. Anus (fig. 259e) 90 to 
1304 from tail end. Vulva 1.8 to 2.9 mm. from cephalie end, salient, 
limited by 4 or 5 large nipple-like prominenees formed by the euticle 
and usually arranged eross-wise. Eggs 46 to 574 long by 30 to 33u 
wide. 

Life history.— Unknown. 

Distribution.—Africa (Dahomey). 

The host and the character of the cuticular formation around the 
vulva appear to be the only differences between the female of this 
species and that of 77. lhuillieri, the male of the latter being un- 





Nic. 259.—HADJELIA INERMIS. a, MALE TAIL AS USUALLY SEEN (MOST POSTERIOR 
PAPILLAE HIDDEN); b, MALE TAIL STRAIGIITENED OUT; €, LEFT SPICULE; d, RIGHT 
SPICULE; €, FEMALE TAIL, AFTER GENDRE, 1922 


known. Vulvar prominences or “papillae” have been found to 
vary in number and constancy of appearance in species of othe: 
venera (see Heterakis isolonche, p. 65). There is a possibility that 
this species and that of Seurat may prove identical. 


HADJELIA PARVA Gendre, 1922 


Host—Primary: Trachelotis senegalensis; secondary: Unknown. 

Location —Gizzard. 

Morphology —Hadjelia (p. 187): Male 5.5 mm. long by 180p 
wide. Buccal cavity 334 long; first part of esophagus 2104, second 
part 1.66 mm. long. Cloacal aperture 1104 from posterior end. Six 
pairs of peduneulated papillae (fig. 2604) on large caudal alae. 
Spicules unequal, the left 1.29 mm., the right 2404 long. 
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Female 9.2 to 9.6 mm. long by 200 to 2604 wide. Buccal cavity 
32 to 314 long; first part of esophagus 280 to 330p, second part 1.86 
to 1.90 mm. long. Anus (fig. 2600) 1104 from tail end. Vulva 
1.52 to 1.97 mm. from head end. Eggs 48 to 49u long by 29 to 30, 
wide. 

Life history.— Unknown. 

Distribution.—Africa (Abomey, Dahomey). 


12,9729 b 
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Fic. 260.—HADJELIA PARVA. 4, MALH TAIL; b, FEMALE TAIL. AFTER GENDRE, 1922 


HADJELIA TRUNCATA (Creplin, 1825) Gendre, 1921c 


Synonyms.—Spiroptera upupae Rudolphi, 1819, nomen nudum; 
S piroptera truncata Creplin, 1825; Dispharagus truncatus (Creplin, 
1825) Dujardin, 1845; Acuaria upupe-epopis Molin, 18600. 

Hosts.—Primary: Coracias garrula and Upupa epops; secondary: 
Unknown. 

Morphology —Hadjelia (p. 187): Body slender; color, red. 
Mouth (fig. 2612) with 2 large lips, their base concave, their anterior 
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FIG. 261.—HADJELIA TRUNCATA. d, HEAD; b, MALE TAIL. AFTER MUELLER, 1897 


portion projecting sharply outward; cuticular collar with 6 lobes, 
anteriorly directed, 2 of which (the laterals?) are large and rounded, 
the other 4 (dorsals and ventrals?) slender and sharply pointed. 
Four papillae. Cuticle transversely striated. 

Male 5 to T mm. long. Caudal extremity (fig. 2615) curled in 
semispiral; caudal alae long, the right ala a little longer than the 
left, according to Mueller. Six pairs of long caudal papillae, of 
which 4 are preanal and 2 postanal. Spicules very unequal, the left 
1.6 mm. long, the right 220, long. 
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Female 10 to 16 mm. long by 3004 wide. Caudal end obtuse, anus 
near the extremity. Vulva 2.6 mm. from head end of a 16 mm. 
long specimen, prominent, with 2 large lips. Eggs 27» long. 

Life history—Unknown. 

Distribution —Kurope (France and Germany). 


Genus HARTERTIA Seurat, 1915b 


Generic diagnosis.—Spirurinae (p. 164): Nematodes having the 
appearance of an ascarid, with large body, often curved into an arc 
with dorsal concavity. Cuticle thick, resistant, finely striated trans- 
versely. Lateral alae, when they exist, are limited to the anterior 
region (cephalic or esophageal). Mouth limited laterally by 2 large 
cuneiform lips, the internal surface deeply divided into 3 lobes or 
jaws. Precervical papillae far anterior, situated in the cephalic 
region, anterior to origin of esophagus. Male with caudal alae 
symmetrical, outspread. Long pedunculated papillae, of which 4 
pairs are preanal. Spicules unequal, the left slender, filiform. 
Gorgeret present or absent. 

Parasitic usually in the intestine, sometimes the gizzard, of birds. 

Ty pe-species—_Hartertia obesa Seurat, 19150. 

KEY TO SPECIES OF HARTERTIA 


1. Only 3rd stage larva known (from under skin of earnivore). 
Hartertia zorillae, p. 200. 
AUN En A 2 


2. Female 12 mm. long; esophagus 1/3.5 of total body length. 
Hartertia zakharowi, p. 200. 


Female 20 mm. long or longer; esophagus 1/6 to 1/17 of total body length. 3. 
3. Male 28 to 40 mm., female 60 to 110 mm. long ; esophagus 1/17 of total length, 


or shorter; spicules 8004 and 2004 long... Hartertia gallinarum, p. 197. 
Male not over 37 mm., female not over 66 mm. long; esophagus 1/10 of total 
length, or longer; spieules 1.33 mm. and 4504, or longer... ooo o 4. 

4. Male 35 to 37 mm. long; long spicule 1.35 mm. long; vulva of female posterior 
to dutermnopthirdOoP"DOuy E t o Hartertia rotundata, p. 19S. 
Male not over 30 mm. long; long spieule over 2 mm. long; vulva of female 
inma terior Mrd Ofm@mody= mes -eaaa 5. 

5. Male 15.6 mm., female 20.3 mm. long. Tail of male 1/40, of female 1/20 of total 
body length; eggs 394 long by 264 wide__-_--_--- Hartertia confusa, p. 195. 


Male 23.5 mm., female 41 mm. or longer. Tail of male shorter than above 
(1/13 of total length) or longer than above (1/31 of total length) ; tail of 
female shorter than above (1/27 to 1/56 of total length); eggs 50 to 56u 
loans bye RENE A AA A aaa 6. 

6. Tail of male 1/13 of total body length; spicules 3.3 mm. and 647u long; no 
gorgeret. Female with tail 1/56 of total body length; vestibule not pyri- 
form; sphineter with cul-de-sac projeetion where it joins the trompe. 
Parasitic IIA UE O lle-eme Hartertia annulata, p. 193. 

Tail of male 1/31 of total body length; spicules 2.1 mm. and 5004 long; 
gorgeret present. Female with tail 1/27 of total body length: vestibule 
pyriform ; no cul-de-sac of sphincter where it joins trompe. Parasitic in 
intestine p= ee aes. A oem Hartertia obesa, p. 192. 
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HARTERTIA OBESA Seurat, 1915b 


Hosts —Primary: Caccabis petrosa spatzi, Oedicnemus capensis, 
Otis afroides, O. ruficresta, and Plocepasser mahali; secondary: 


Unknown, probably insects. 


Location.—Intestine. 
Morphology.—Hartertia (p. 191): Head very small, distinct. 
Cuticle finely striated. Lateral fields very large (1554), opaque. 


Polymyarian. No lateral alae. Lips (fig. 262) divided into 3 equal 
lobes with very thick edges. Two papillae on each lip. 

Male 93.5 mm. long by 1.07 mm. wide. Precervical papillae 145p 
from cephalic extremity. Buccal cavity 1604 long; esophagus 1/6 of 
body length. Tail (fig. 2635) straight. Ventral surface of tail in 
region of cloacal aperture covered with longitudinal rows of cuti- 
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Fic. 262.—HARTERTIA OBESA. 4, DORSAL; b, LATERAL; €, FRONT VIEW OF HEAD; 
d, EGG. AFTER SEURAT, 1915 


cular shields. Cloacal aperture 7504 from posterior end. Caudal 
alae 1.3 mm. long; 6 pairs of long pedunculated papillae and in 
addition 4 pairs of small sessile papillae near caudal extremity. 
Upper lip of cloacal aperture somewhat projecting, triangular. 
Spicules unequal, 2.1 mm. and 5004 long, respectively. Gorgeret 
present, 2004 long. ` | 
Female 40.8 mm. long, by 1.6 mm. wide. Buccal cavity 1804 long; 
total length of esophagus 1/10 of body length. Tail 1.5 mm. long, 
rounded at end. Vulva (fig. 263a) not salient, seen with difficulty, 
situated at anterior third of body. Ovejector composed of pyriform 
vestibule 7004 long, directed anteriorly, a very long sphincter (1.5 
mm.) originating at middle of vestibule, and recurved, unpaired 
trompe 1.5 mm. long. Uteri divergent. Embryonated eggs (fig. 
262d) peculiar, the thick shell measuring 56 by 35u, is doubled by a 
vitelline membrane, showing in the meridian plane as a thin ring 


10u wide. 
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Life history —Unknown; probably similar to that of H. galli- 
aan (polo). 
Distribution.—Atfrica (Oued N'za and Transvaal). 


HARTERTIA ANNULATA, new species 


Host—Primary: Red-headed pheasant (P¢ternistes, species); 
secondary: Unknown, probably insects. 

Location.—Gizzard. 

Morphology. fhartertia (p. 191): Large thick worms, grayish- 
white. Cuticle transversely striated and in addition thrown into 
folds or annulations. Mouth (fig. 264 a, b, and c) with 2 lateral lips, 
each trilobed, the lateral lobes finely denticulated and all 3 lobes 


5004 





FIG. 263, —ITALTERTIA OBESA. Q, OVEJECTOR; b, MALE TAIL. AFTER SEURAT, 1915 


carrying several large teeth. Head constricted posterior to the lips 
in dorso-ventral view. Lateral papillae precervical, situated near the 
base of the lips. No other papillae observed on lips. Mouth cavity 
very short. Esophagus two-part, the nerve ring situated at the 
middle of the anterior part. No lateral alae. 

Male 26 to 30 mm. long by 800 to 9004 wide. ‘Anterior part of 
esophagus 531p long by 144p wide, posterior part 3.65 mm. long, its 
minimum width 1835, maximum width 3664. Posterior extremity 
of body (fig. 265) straight or loosely curled. Caudal alae 1.4 mm. 
long; they are narrow for a distance of 1334 from the posterior 
end, anterior to that they flare out comparatively wide, their span 
being 6314. Ventral surface densely covered with longitudinal rows 
of small rounded protuberances. Four pairsof pedunculated preanal, 
2 pairs of pedunenlated postanal papillae, all pairs symmetrical. 
Cloacal aperture 3824 from tail end. Two dissimilar spicules (fig. 
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265), the one 3.3 mm. long by 17 wide, its distal end sharply 
barbed, there being 3 or more recurrent points or processes; the 
cther 674,4 long by 58u4 wide, its distal end bluntly rounded. 
Female 43 to 62 mm. long by 9664 to 1.2 mm. wide. Anterior 
part of esophagus 69/4, posterior part about 5.2 mm. long in large 
specimens. Anus 1.1 mm. from posterior end of large specimen; 


EA 


M ee A 


02 INM. 





Fic. 264.—-HARTERIA ANNULATA. @, LATERAL; b, FRONT; €, DORSAL VIEW OF HEAD; 
d, EGG ; €, FEMALE TAIL; f, OYEJECTOR ; Y, ENLARGED VIEW OF CUL-DE-SAC AT UNION 
OF SPHINCTER AND TROMPE. ORIGINAL 


rectum 199,4 long, cylindrical, with thin chitinous lining (fig. 264e). 
A loop of the uterus lies ventral to the intestine just anterior to 
the rectum. Vulva 14 mm. from anterior extremity of specimen 
62 mm. long, thus a little less than Y, of total length from anterior 
end. Vulva difficult to find in the folds of cuticle, a small simple 
opening with 2 narrow lips, their length being parallel to the long 





Fre. 265.—TIARTERTIA ANNULATA. MALE TAIL AND SPICULES. ORIGINAL 


axis of the worm. Length of vestibule and sphincter 1.4 mm.; 
length of unpaired trompe 2 mm. The vestibule is of a very 
unusual character; near its union with the trompe it has a pyriform 
swelling which continues beyond the point where the trompe opens, 
and ends blindly in a cul-de-sac (fig. 264 f and g). The terminal 
portion of the latter is a solid mass of circular muscle fibers, no lumen 
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being present. The museular development is pronounced also around 
the opening of the trompe into the vestibule, the appearance being 
almost that of a valvular arrangement. The uteri are at first parallel 
but later diverge; they are very large. attaining a diameter of 
5004 and containing an enormous number of eggs. The ovaries 
are long and filiform, 834 in diameter. Eggs 504 long by 
354 wide, embryonated when oviposited (fig. 9644). 

Life history.—Unknown, probably similar to that of H. galli- 
narum (p. 197). 

Distribution.—XAfrica. (Union of South Africa (Potchefstroom)). 

Type material.—No. 25546, U.S.N.M. (Bureau of Animal Industry 
helminthological collection). 

This material was collected by R. O. Wahl, Entomologist at the 
Sehool of Agriculture, Potchefstroom. 


HARTERTIA CONFUSA, new name 





Synonyms.—Physaloptera rotundata Linstow, 1906 b; Habronema 
rotundata (Linstow, 1906) Seurat, 1914 f, not Habronema rotundata 
(Linstow, 1883) Seurat, 1914 g and n. 

Host—Primary: Otis houbara; secondary: Unknown, probably 
insects. 

Location.—Intestine. 

Morphology —Hartertia (p. 191): Cutiele cross-striated at wide 
intervals. Head with 2 large lips, each of which has a prominent 
papilla on each side. 

Male 15.6 mm. long by 1.1 mm. wide. Esophagus 1/8.6, tail 1/40 
of total body length. Caudal alae (fig. 266) narrow ; median seetion 
of ventral surface of tail covered with swellings arranged in longi- 
tudinal lines. Six pairs of pedunculated papillae, of which 4 are 
preanal, 2 postanal; in addition at the posterior end of tail are 5 
sessile papillae arranged as 9 pairs and a median unpaired papilla 
anterior to them. Spicules unequal, the left 2.17 mm. long. the 
right 5104 long, both with rounded ends. 

Female 20.3 mm. long by 1.5 mm. wide. Esophagus 1/9, the narrow 
cone-shaped tail 1/20 of total body length. Vulva in anterior third of 
body, dividing body length in ratio of 6:15. Eggs 39u long by 96g 
wide, thick-shelled, embryonated. 

Life history —Unknown; probably similar to that of 7/. galli- 
narum. (p. 191). 

Distribution.—IEurope (Germany (Zoological Museum, Königs- 
berg) ). 

Considerable confusion seems to have existed between the nematode 
described by Linstow in 1883 as laria rotundata and that described 
by him in 1906 as Physaloptera rotundata. The one described in 
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1883 was from Otis macqueent, collected in Turkestan by Professor 
Fedtschenko; the 1906 specimens were described as a new species 
from Otis houbara, in the Zoological Museum at Königsberg. 
Seurat (19143117) found Filaria rotundata Linstow, 1883, in Hou- 
bara undulata in Algeria; he redescribed it and placed it in the genus 
Habronema and later (1915;14) transferred 1t to his new genus 
lHartertia. Skrjabin (1916;501) found this same nematode in Rus- 
sian ‘Turkestan in Oedicnemus oedicnemus. 

Physaloptera rotundata Linstow, 1906 was transferred to Mab- 
10nema by Seurat (19143153) but he gives the locality of collection of 
the nematode as Algeria and Turkestan, which is not that of the 1906 
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Fics. 266—268.—266, FIARTERTIA CONFUSA. MALE TAIL. AFTER LINSTOW, 1906. 267, 
HARTERTIA GALLINARUM. a, LATERAL; Ù, FRONT VIEW OF HEAD; C, FEMALE TAIL. 268, 
OVEJECTOR AND UTERI. ORIGINAL 


species but of Linstow’s earlier species, Filaria rotundata Linstow, 
1883. 

In order to straighten out the confusion caused by this use of the 
same specific name by the same author at different dates, the present 
writer has renamed the species and placed it, at least provisionally, 
in the genus Zartertia. The description as given by Linstow makes 
no mention of certain characters included 1n the generic diagnosis of 
Hartertia, as the trilobed division of the inner surface of the lips, 
but the species seems to be quite similar to Hartertia obesa, the tvpe- 
species of the genus. 

This species, renamed Z/artertia confusa, synonym Physaloptera 
rotundata Linstow, 1906, differs from Hartertia rotundata. (Linstow, 
1883) in the size of the body (H. confusa being less than half the 
length of the smallest specimens of M. rotundata), in absence of 
lateral alae, in a somewhat more anterior position of the vulva, in 
the much smaller size of the eggs, in different spicule lengths, cms 
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of male tail (that of H. confusa being narrow, that of H. rotundata 
wide), and number and arrangement of small papillae at caudal ex- 
tremity. 

HARTERTIA GALLINARUM (Theiler, 1919) Cram, 1927 

Synonym.—Filaria gallinarum Theiler, 1919. 

Hosts.—Primary: Gallus gallus; secondary: Termites (Hodoter- 
mes pretoriensis). 

Location.—Usually in jejunum, occasionally in stomach, of pri- 
mary host; in the body cavity of the secondary host. 

Morphology —Hartertia (p. 191) : Filiform worms, attenuating at 
each end. Cuticle transversely striated. Head (fig. 267a and b) 
set off by a slight constriction. Two lips, the inner surface of each 
lip being divided by 9 ridges into three cup-like grooves, lined by a 
thick cuticle. Each lip carries a thorn-like lateral and two circular 
submedian papillae. 'Two cervical papillae a short distance behind 
the lateral cephalic papillae. Esophagus 3.5 to 6 mm. long. 

Male 28 to 40 mm. long by 672 to 688u4 wide, terminating in a 
spiral. Esophagus 1/10 of total body length. Cloacal aperture 352 
to 4984 (1/80 of total body length) from posterior end. Tail (fig. 
269) slightly curved ventrally and with caudal alae supported by 6 
pairs of pedunculated papillae, of which 4 are preanal and 2 are 
postanal; in addition there 1s an unpaired sessile papilla situated in 
the median line just anterior to the eloacal aperture and 4 pairs of 
very small sessile papillae near the caudal extremity. Posterior to 
the pedunculated papillae the diameter of the tail decreases sud- 
denly. The ventral caudal surface (for a distance of 1.2 mm. from 
posterior end in a 40 mm. specimen) covered with oval or rectangular 
tubercles in linear arrangement. These tubercles are lacking in the 
median region of the tail, from the cloacal aperture to the posterior 
end, and on the anterior lip of the cloacal aperture. According to 
the original description of this species, the left spicule 8004 long, the 
right spicule 2004 long; according to measurements made by the 
present writer on 4 specimens of 40 nun. length, the left spicule 1s 
2.3 mm. long, the right spicule 6304 long. No explanation of this 
discrepancy in the spicule measurements as made by Theiler and by 
the present writer can be offered at this time. The long, slender 
spicule (204 wide), near its sharply pointed end, bears 4 large barbs; 
the shorter spicule is 48u wide and bluntly rounded. 

Female 60 to 110 mm. long by 736 to 1845 wide near posterior 
end of esophagus. Esophagus 1/17, tail 1/77 of total body length. 
Vulva 16 to 24 mm. from the anterior end, inconspicuous, with no 
thickening of the enticle. In specimen 100 mm. long, vestibule and 
sphineter 830. long, unpaired trompe 1.9 mm. long (fig. 268). Eggs 
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404 long by 24» wide, containing fully developed embryos when 
deposited. 

Larva, second stage, 19 to 35 mm. long in intermediate host. 

Life history —The eggs from the female worms pass out in the 
droppings of the chickens and are ingested by the white ants, or 
termites, locally known as the * Houtkapper.” Only worker ants are 
found infested, the soldier ants not being found infested. The 
embryo escapes from the shell and passes to the abdominal cavity, 
where the young worm developes to the second larval stage. When 
infested ants are fed to chickens, the worms continue their develop- 
ment in the chicken intestine and become mature worms in 3 weeks. 
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FIG. 269.—HARTERTIA GALLINARUM. MALE TAIL AND SPICULES. ORIGINAL 


Distribution.—Africa (Orange Free State and Belgian Congo). 

Through the courtesy of Sir Arnold Theiler and of Dr. H. O. 
Monnig, the present writer has been granted permission to make this 
further study and allocation of Filaria gallinarum, from specimens 
which had been furnished to the U. S. Bureau of Animal Industry 
collections by Doctor Theiler. The nematode appears to agree in all 
respects with the generic diagnosis of /artertia. 


HARTERTIA ROTUNDATA (Linstow, 1883) Seurat, 1915b 


Synoyms.—fFlaria rotundata Linstow, 1883; Habronema rotun- 
data (Linstow, 1883) Seurat, 1914 g and n, not /Tabronema rotun- 
data (Linstow, 1906) Seurat, 1914 f (see Z/artertia confusa, p. 195). 

Hosts.—VPrimary: Houbara undalata, Oedicnemus | oedicnemus, 
O. vermicularis, Otis afroides, O. macqueeni, O. ruficresta and 
Plocepasser mahali. Immature forms, probably of this species, 


-— Pu: 
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have been reported from numerous other birds by Monnig. Second- 
ary: Unknown, probably insects. 

Location.—Intestine and cecum. 

Morphology—Hartertia (p. 191): Color blood-red. Lateral alae 
for about 2 mm. length in anterior part of body; this part of body 
bent hook-like dorsally. Body robust anteriorly, progressively 
slenderer in posterior 2/3. Cuticle with fine transverse striations, 
the alae in addition to these transverse striations having a longi- 
tudinal line dividing them in two halves, the outer half more deeply 
colored. Two papillae at anterior insertion of alae. Mouth (fig. 
270a) with 2 tri-lobed lateral lips, the median lobe having a small 
tooth, the lateral lobes a finely denticulated edge. Length of 
esophagus 1/7 that of the body. 
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Fic. 270.—IIARTERTIA ROTUNDATA. «a, lIEAD, VENTRAL VIEW: b, MALE TAIL. AFTER 
SEURAT, 1914 


Male 35 to 91 mm. long by 6604 wide. Caudal alae (fig. 2700) 
symmetrical, 1.2 mm. long by 7204 wide. Six pairs of long pedun- 
eulated papillae, of which 4 are preanal, in addition a group of 5 
pairs of small papillae in the region of the caudal extremity. Ven- 
tral surface covered with protuberances. Cloacal aperture 540p 
from tail end. Spicules unequal, 1.35 mm. and 4504 long. Gorgeret 
present. 

Female 35 to 66 mm. long by 9004 wide at a level of alae. Cephalic 
papillae 704 from anterior end. Tail long, 1.2 mm. in a 35 mm. speci- 
men. Vulva posterior to anterior third of body. Ovejector (fig. 271) 
composed of pyriform vestibule 6004 long. sphincter 900,4 long, 
unpaired trompe 1.5 mm. long.  Uteri divergent. Eggs thick- 
shelled. 62 to 694 long bv 42 to 564 wide, embryonated at maturity. 

Life history.—Unknown: probably similar to that of 77. galli- 
narum (p. 191). 

Distribution.—Asia. (Turkestan, Russian Turkestan) and Africa 
(Algeria and Transvaal). 
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HARTERTIA ZAKHAROWI Skrjabin, 1920 


Host.—Primary: Lanius minor; secondary: Unknown, probably 
insects. 

Location.—Intestine. 

Morphology.—Hartertia (p. 191): Body massive, twisted in the 
dorsal direction. Mouth with 2 prominent lateral lips, each of which 
on close inspection is seen to consist of 3 lobes, a median and 2 sub- 
median. Each of the 3 lobes is characterized on the inner surface by 
specially formed prominences situated parallel to the outer edge of 
the lobe. The prominences appear to be the probable homologue of 
those (that is, probably the “pulp structure ”) of the lips in several 
species of ascarids. The most characteristic feature of this species 
consists in the situation of the cephalic papillae. Each lip bears 5 
cephalic papillae: in the lateral field, on the median lobe, is 1 large 
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papilla and on the submedian lobes are 2 parallel pairs of papillae, 
one above the other. 

Male unknown. 

Female 12 mm. long, the maximum width 1 mm., in middle of 
body; the width of the body at the posterior region of the esophagus 
is 900p, at the level of the anus 4004. Esophagus 3.5 mm. long. Anus 
550p from posterior end. 

Life history.—Unknown; probably similar to that of H. gallin- 
arum (p. 197). 

Distribution.—Europe (Russia). 

The present writer is indebted to Dr. Robert Formad for aid in 
translating the Russian description of this species. As Doctor For- 
mad is not well acquainted with technical terms of helminthology, 
the writer has had to supply them by interpretation from the struc- 
ture of other species of Zartertia, and the resulting description must 
therefore be used with reservation. 


HARTERTIA ZORILLAE Seurat, 1919b 


Host—A weasel, Zorilla lybica. 
Location.—Under the skin. 
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Morphology.—Third stage larva (fig. 272): 13.1 mm. long by 
4104 wide; tail 158» long. Precervical papillae 77» from cephalic 
end; buccal cavity 604, muscular esophagus 440u, glandular esopha- 
gus 4.3 mm. long. 

Distribution.—Africa (Algeria). 

This larva had apparently encysted in an aberrant host. Since 
the adult is probably a bird form, the above description is included 


here. 
Genus VIGUIERA Seurat, 1913b 


Generic diagnosis.—Spirurinae (p. 164) : Body suddenly narrowed 
in anterior region. Cephalic extremity covered by a circular disk 
which projects slightly from the underlying part; posterior to this 
compression, 2 papillae. Buccal cavity cylindrical, with thick walls, 





Fic, 272.—]lIARTERTIA ZORILLAE. THIRD STAGE LARVA, 4, LATERAL VIEW OF HEAD; 
b, VENTRAL VIEW OF HEAD; €, VENTRAL; d, LATERAL VIEW OF TAIL. AFTER SEURAT, 
1919 


30 to 50& long. No lateral alae. Two precervical papillae situated 
far anterior to the nerve ring. Male with caudal extremity rolled 
in spiral; bursal alae asymmetrical; 9 preanal papillae (Seurat says 
9 pairs but figures them as single in the type-species) on the left 
side, 7 on the right side; 2 pairs of postanal papillae. Spicules very 
unequal. No gorgeret. Female with vulva in posterior region of 
body, near anus. 

Parasitic in proventriculus of birds. 

T ype-species.—V4guiera curyoptera (Rudolphi, 1819) Seurat, 
1913. 

VIGUIERA EURYOPTERA (Rudolphi, 1979) Seurat, 1913b 


5ynonym.—Spiroptera euryoptera Rudolphi, 1819. 

Host.—Primary : Lanius collurio, L. excubitor, L. minor, L. rufus; 
also “ pie-grièche à tête rouge ”; secondary: Unknown. 

Location.—Proventriculus. 

Morphology —Vigutera (p. 201) : Cuticle thick, transversely stri- 
ated. Muscular esophagus very slender, surrounded toward its 
posterior third by the nerve ring, posterior to which is situated the 
excretory pore. 
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Male 5.9 to 6.75 mm. long by 1254 wide. In the specimens 5.2 mm. 
long, the buccal cavity measured 32, muscular esophagus 3/0y, total 
esophagus 2.7 mm. long. Tail strongly rolled in spiral. Caudal alae 
(fig. 213a) wide. attaining length of 5804. Left ala longer and 
especially wider, than right; a furrow divides the alae throughout 
their whole length, at about the middle of their width. Left ala, in 
addition, 1s marked with fine transverse striations in its inner half. 
Nine preanal papillae (Seurat says 9 pairs but figures them single) 
on the left side, 7 on the right, moderately pedunculated; an un- 
paired papilla on the anterior edge of cloacal aperture (Seurat notes 
that it is not shown in figure) and 2 pairs of postanal papillae. 
Spicules very unequal, 9304 and 192, long. 





Fic. 273.—VIGUIERA EURYOPTERA. (, MALE TAIL; b, OVEJECTOR. AFTER SEURAT, 
1913 


Female 9 to 10 mm. long by 2904 wide. Total length of esophagus 
is 1/3 body length; muscular esophagus 7804 long. Tail 120u long. 
Vulva situated immediately anterior to anus, a distance of 52u from 
it, not salient. Vagina (fig. 2730) short, with rounded openings 
into ovejector, which is a cylindrical tube about 2 mm. long, com- 
posed of vestibule and sphincter which together measure 600p and 
a trompe measuring 1.2 mm. long. Eggs 32y long by 184 wide, with 
thick shells, embryonated when oviposited. 

Life history.— Unknown. 

Distribution.—Europe (Austria (Museum, Vienna)) and Africa 
(Mascara and Setif). 

Seurat has stated that Spiroptera turdi (p. 206) should probably 
be transferred to this genus. 


Genus SPIROCERCA Railliet and Henry, 1911b 


Generic diagnosis.—Spirurinae (p. 164) : Mouth hexagonal, with 6 
teeth projecting into its cavity: a short funnel-shaped vestibule fol- 
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lows. Male with caudal extremity rolled in spiral, alate, provided 
with 4 pairs of preanal papillae and 2 pairs of postanal papillae. 
Spicules very unequal. Female with vulva situated far anterior, at 
about the anterior 1/20 of body. Eggs cylindrical, thick-shelled, 
embryonated at time oviposited. 

Parasitic in earnivores, principally in the esophagus and stomach. 

TW pe-species.—S pirocerca sanguinolenta (Rudolphi, 1819) Seurat, 
1913. 





SPIROCERCA SANGUINOLENTA (Rudolphi, 1819) Seurat, 1913 





Synonym.—Spiroptera sanguinolenta Rudolphi, 1819. 

Third stage larvae reported by Seurat (19165) as encysted in the 
walls of digestive tract and in the mesenteries of the following birds 
as accidental hosts: Athene noctua glaux, Corvus corax tingitanus, 
Gallus gallus, Lantus excubitor dodsoni, Passer domestica tingitanus, 
Upupa epops. 


Subfamily GONGYLONEMINAE Hall, 1916 


Subfamily diagnosis —Spiruridae (p. 163) : Body long and filiform, 
the anterior cervical portion ornamented with cuticular bosses. In 
the median lines, immediately behind the mouth, are 2 semilunar 
depressions simulating suckers. The vulva is situated a short dis- 
tance anterior to the anus. 

Type genus.—Gongylonema Molin, 1857. 


Genus GONGYLONEMA Molin, 1857 





Synonyms. —Filaria Mueller, 1787, part; Spiroptera Rudolphi, 
1819, part; Myzomimus Stiles, 1892. 

Generic diagnosis—Gongyloneminae (p. 203): Body filiform, 
slightly attenuated toward the extremities. Cuticula transversely 
striated. Mouth small, elongated dorso-ventrally, and surrounded 
by 6 small papillae. The anterior cervical portion of body provided 
with longitudinal rows of cuticular bosses. Immediately behind the 
mouth are dorsal and ventral semilunar depressions simulating suck- 
ers. Esophagus consisting of a slender anterior portion and a thick- 
er, muscular posterior portion. Male tail curved ventrally and pro- 
vided with 2 asymmetrical alae supported by elongated claviform 
papillae, mostly arranged in pairs. Vulva a short distance anterior 
to anus. Kees ellipsoidal, containing well developed embryos when 
deposited. 

Type species.—Gongylonema minimum Molin, 1857 (synonym €. 
musculi (Rudolphi, 1819) Neumann. 1894.  Z7J/aria musculi Ru- 
dolphi, 1819, is regarded by Railliet as a nomen nudum). 
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GONGYLONEMA INGLUVICOLA Ransom 1904b 


See Addenda, p. 390, for Gongylonema ingluvicola (*) of Smit 
and Notosoediro, 1926. 

Host.—Primary: Gallus gallus; secondary: Unknown, probably 
coprophagus beetles or other coprophagus arthropods eaten by 
chickens. 

Location.—Sewn in the mucous lining of the crop and, occasionally, 
the undilated portion of the sapere. 

Morphology.—Gongylonema (p. 203): White or yellowish worms. 
Cuticle annulated. At the anterior end of the body (fig. 274a) is 
a zone of shield-like markings, few and scattered near the head and 
numerous and arranged in longitudinal rows farther back. Around 
the exeretory pore is a large plate-like shield. On each side of the 
anterior end of the-body is a narrow lateral membrane, which grad- 
ually becomes narrower posteriorly and disappears. The mouth is 
small and surrounded by a chitinous collar. The anterior portion 
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Fic. 274.—GONGYLONEMNA INGLUVICOLA. 4, HEAD; b, MALE TAIL. AFTER RANSOM, 1904 





of the esophagus is short, slender, and colorless, and the posterior 
portion is long, thicker, and yellow. 

Male 17 to 20 mm. long by 224 to 2504 wide. Cuticular bosses ex- 
tend for distance of 575 to 6804 from head end. The tail (fig. 274b) 
has two narrow caudal alae, the right 500 to 1364 long and the 
left 600 to 8004 long. Genital Pane variable in number and 
asymmetrical ; preantl papillae are 5 to 7 on the left side (Wharton 
finds 2 to 7) and 4 to 5 on the right (Wharton finds 0 to 7) ; post- 
anal papillae are 3 to 4 on the left side (Wharton finds 2 to 5) and 
4 on the right (Wharton finds 3 to 5). The cloacal aperture 225 
to 2754 from the tip of the tail. Left spicule as long as the body 
and Y to 92 wide, with a barbed point; right spicule 100 to 190, long 
by 15 to 204 wide. 

Female 32 to 55 mm. long by 320 to 4904 wide. Cuticular bosses 
extend for distance of 1.3 to 2.6 min. from head end. Anus 165 to 
2884 from tip of tail. Vulva 2.5 to 3.5 mm. from tip of tail. Vagina 
11 to 14 mm. long. Eggs 50 to 574 long by 36 to 38u wide, the shell 
4u thick, and containing embryos when deposited. 

Embryo 1604 long by Su wide, and provided with a spine at the 
anterior end. 
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Life history—Unknown; probably similar in a general way to 
that of Œ. scutatum. the eggs passing in the droppings and being 
eaten by some coprophagus arthropods, probably beetles, the worms 
developing to larvae encysted in the intermediate host and the pri- 
mary host becoming infected by eating these infected secondary 
hosts. 

Distribution.—North America (United States (collected at Wash- 
ington, D. C., in a chicken from Florida and subsequently collected 
in chickens bought at the Washington market and probably originat- 
ing either in the District of Columbia, Maryland, or Virginia) ), 
Asia (Philippines, Formosa), Europe (Roumania) and Australia. 


Subfamily UNCERTAIN 


The following species are left provisionally in the old and invalid 
genus Spiroptera. In certain cases there are some indications show- 
ing that some species may belong in valid and established genera, 
but the evidence does not appear to be sufficient to warrant a change 
in the name at this time with the possibility that further study may 
develop evidence not in harmony with the available evidence. 


Genus SPIROPTERA Rudolphi, 1819 


Generic diagnosis.—Spiruridae (p. 163): This genus is used here 
only to avoid a change in existing names where the change could 
serve no useful purpose. Stiles has recently suggested that old and 
invalid generic names be used for species which can not be accurately 
located generically. While this poliey is open to debate as regards 
the present day description of new species. it is a good policy to fol- 
low as regards species now in these old genera. The status of Spirop- 
tera is discussed elsewhere. For the purpose of discussing the follow- 
ing species 16 is only necessary to characterize 16 as a broad generic 
group covering worms having spirurid characters and not capable of 
definite assignment to modern and valid genera. For this purpose 
no type species 1s necessary. 


SPIROPTERA PENIHAMATA Molin, 1860b 


Synonyms —Spiroptera strigis-atricapillae Molin, 1860; Spirop- 
tera strigis-flammeae Molin, 1860; Spiroptera strigis-griseatae Molin, 
1860; Spiroptera strigis-lineatae Molin, 1860. 

HTosts.—Primary: Strix atricapilla, S. flammea, S. griseata, and 
S. albomarginata; secondary: Unknown. 

Location.—MDetween the tunics of the gizzard. 

Morphology.—s piroptera (p 205): Head continuous with body, 
not alate. Anterior extremity attenuate. According to Drasche, the 
mouth has 2 lateral lips as in Spiroptera bullosa or S. semilunaris. 
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Male 5 to 13 mm. long by 100 to 3004 wide. Caudal extremity 
twisted in one spiral turn and with wide alae. Drasche states that 
the tail has 2 pairs of preanal papillae and has 2 postanal papillae 
but his figure (fig. 2/5) shows 4 pairs of preanal and 2 pairs of post- 
anal; the right spicule is short and thick, and the left is long and 
alate with its tip barbed like a fishhook. 

Female Y to 15 mm. long by 3004 wide. Anus near caudal ex- 
tremity. Vulva in posterior part of body. 

Life history —Unknown; probably involves intermediate stages 
in some other hosts. 

Distribution.—South America (Brazil). 

Seurat (1915) has suggested that this species is rather close to 
Hartertia obesa. It is possible that this species should be transferred 
to the genus Zartertia, but 1n default of further evidence the matter 
is left as 1t is without decision. 





Fics. 275-276.—275, SPIROPTERA PENIHAMATA. MALE TAIL. AFTER DRASCHE, 1884. 
276, SPIROPTERA TURDI. HEAD. a, FRONT; b, LATERAL VIEW. AFTER DRASCHE, 
1884. 


SPIROPTERA TURDI Molin, 1860b 


Synonyms.—4Ascaris fissilabium Linstow, 1813; laria turdi 
(Molin, 1860) Linstow, 18770. 

ZH osts.—Primary : Turdus musicus, T. iliacus, T. pilaris, T. merula, 
Sturnus vulgaris, and Crocidura leucodon; secondary: Unknown. 

Location.—In walls or between tunics of gizzard. 

Morphology —S8piroptera (p. 205): According to Drasche, the 
mouth (fig. 276 a and b) is without lips, its aperture circular, and sur- 
rounded by a ring-shaped five-cornered ornamentation, with 2 large 
lateral papillae and 4 submedian papillae behind this ormentation. 

Male unknown. 

Female 4.5 mm. long 

Life history ——Unknown; probably involves intermediate stages in 
other hosts. Cori has described what he regards as larvae of this 
species from the earthworm. 

Distribution.—Europe. 
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Seurat (19135) suggests that probably this species should be put 
in the genus Viguiera. The evidence from the available descriptions 
and figures does not seem sufficiently complete to warrant the present 
writer in assigning this species to a genus other than the provisional 
genus in which it is left here. 


SPIROPTERA SAGINATA (Rudolphi, 1819) Dujardin, 1815 


Synonym.—Physaloptera saginata Rudolphi, 1819. 

Hosts —Primary: Caprimulgus guianensis, C. leucopygeus, Corcus 
cajanus, Crotophaga ani, Cuculus tinguacu, Falco furcatus, Icterus 
cristatus, Strix atricapilla, S. torquata and Thamnophilus funebris; 
secondary: Unknown. 

Location.—Intestine. 

Morphology —Spiroptera (p. 205) : Brownish worms with the ex- 
tremities somewhat attenuated, white and translucid. Mouth a 
rounded oval, widened transversely. Cuticula strongly striated 
transversely. 

Male wiknown. 

Female 34 to 45 mm. long, according to Dujardin, or up to 80 
mm. long, according to Molin, by 1 to 2.25 mm. wide, the body 
curled in a loose spiral. The anus is remote from the caudal ex- 
tremity and the tail ends in a bluntly rounded termination. 

Life history —Unknown; probably involves intermediate stages 
in some other hosts. 

Distribution.—South America (Brazil). 

This species has been shifted back and forth between PAysaloptera 
and Spiroptera. Rudolphi made it Physaloptera, Dujardin Spirop- 
tera, Stossich restored it to Physaloptera, and Ortlepp (1922) has 
recently stated that he has examined specimens of the species and 
that it belongs in Spiroptera. As Ortlepp was monographing the 
genus Physaloptera it seems reasonably sure that the species does not 
belong in Physaloptera. Its assignment by Ortlepp to Spiroptera 
can only be taken to mean that it is a spirurid which is not PAy- 
saloptera. Large spirurid worms in the intestine of birds are sug- 
gestive of such forms as /Zartertía gallinarum, but in default of 
further evidence it seems advisable to leave S. saginata in Spiroptera 
pending further study of actual specimens by some worker. 


SPIROPTERA TENUICOLLIS (Rudolphi, 1819) Dujardin, 1845 


Synonym—Physaloptera tenuicollis Rudolphi, 1819. 
Hosts.—Primary : Falco haliaetus: secondary : Unknown. 
Location.—Intestine. 
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Morphology —Spiroptera (p. 205) : Mouth orbicular. 

Male unknown. 

Female 41 mm. long by 1.15 mm. wide. Anterior extremity of the 
body sharply narrowed for a distance of 2.25 mm., a condition 
attributed by Dujardin to contraction in alcohol. Tail acute. 

Life history.— Unknown. 

Distribution.—Europe (Austria) (Vienna)). 

The description is inadequate for a transfer of this species to any 
other genus. Diesing (1851) states that it is more like an ascarid 
than like a Physaloptera. Ortlepp (1922) includes it in his list 
of species wrongly attributed to Physaloptera. The description was 
based on a single specimen. 


Family DESMIDOCERCIDAE, new family 


Family diagnosis —Spiruroidea (p. 162): Forms with distinctive 
iarval characters maintained into adult life; both male and female 
may be provided at tail end with a cluster of filiform papillae or 
modifications of the same, the male not provided with caudal alae 
or caudal papillae of usual type. Mouth with 2 lips, each lip 
with 4 submedian papillae. Esophagus divided into distinct anterior 
and posterior portions. 

Parasitie in respiratory tract of birds. 

Type genus.—Desmidocerca Skrjabin, 1916. 

When Skrjabin made a new genus, Vesmidocerca, for his very in- 
teresting new forms he did not place it except as in the suborder 
Spirurata. The very distinctive characters of the spirurid larva 
maintained throughout life, as shown in both the male and female 
of his type-species, do not fit into any of the families as previously 
made in the Spiruroidea. 'The present writer has therefore made a 
new family for the genus. These forms are perhaps the most prim- 
itive of the spirurids, their larval characters, indicative of their 
ancestry, not having been lost in adult life, as in the other groups. 


Subfamily DESMIDOCERCINAE, new subfamily 
Subfamily diagnosis.—Characters of the family. 
Genus DESMIDOCERCA Skrjabin, 1916b 


Generic diagnosis.—Desmidocercinae (p. 208): Very small nema- 
todes. Head with 2 projecting lips and, posterior to each lip, 4 
submedian papillae. Esophagus cylindrical, consisting of 2 por- 
tions. Caudal extremity in both male and female of type species 
provided with a clump of fibform papillae; in the second species 
of the genus these are modified to lateral knobs in the female and 
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are lacking in the male but a pair of subterminal papillae are 
present on the ventral surface. Male with tail recurved hook-like 
and obtusely rounded. Two filiform spicules of unequal size. 
Female with the position of vulva variable (in posterior part of 
body in type-species). 

Parasitic in the respiratory tract of aquatic birds. 

Type species. —Desmidocerca aerophila Skrjabin, 1916b. 


KEY TO SPECIES OF DESMIDOCERCA 


Tail of both male and female provided with terminal clump of filiform papillae ; 
esophagus 2/3 of body length ; vulva in posterior part of body. 
Desmidocerca aerophila, p. 209. 


End of male tail bare, of female tail with 2 small knobs on each side; esophagus 
only 1/8 to 1/9 of body length; vulva in anterior part of body. 
Desmidocerca numidica, p. 209. 


DESMIDOCERCA AEROPHILA Skrjabin, 1916 


Hosts.—Primary: Ardea cinerea and Phalacrocorax carbo; sec- 
ondary: Unknown. 

Location.—Air sacs. 

Morphology.—Desmidocerca (p. 208) : Cuticle with fine transverse 
striations. Head (fig. 277a) with 2 lips projecting forward, and 
behind them to each side 2 submedian papillae. A small cylindrical 
buccal cavity present. Esophagus very long, 2/3 the total body 
length. 

Male 3.9 mm. long by 2604 wide (fig. 2776). Caudal extremity 
(fig. 2770) recurved hook-like, bearing at its tip a cluster of spine- 
like papillae. Spicules 6604 and 2704 long, curved in accordance 
with the shape of the caudal extremity. No caudal papillae ob- 
served on ventral surface of tail. 

Female 4.4. mm. long by 3004 wide. Caudal extremity (fig. 277d) 
obtusely rounded, bearing a cluster of spine-like papillae. Vulva 
in posterior region of body. Eggs 304 long by 18u4 wide. 

Life history.—Unknown. 

Distribution.—Asia (Russian Turkestan). 


DESMIDOCERCA NUMIDICA Seurat, 1920 


IJ ost.—Primary : Méron cendré; secondary: Unknown. 

Location.—On inner surface of air sacs. 

Morphology —Desmidocerca (p. 208): Body thick-set, slightly 
curved. "Two lateral hyaline alae; lateral fields large, clearly delim- 
itel. Cervical papillae symmetrical, situated at level of nerve ring. 
Mouth with 2 lateral trilobed lips, each bearing 2 pairs of large 
papillae, the most internal situated near base of interior. Buccal 
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cavity short; esophagus 1/8 to 1/9 the total body length, clearly 
divided into a colorless muscular region, encircled by a large nerve 
ring, and a glandular region. 

Male 5.8 mm. long; posterior region curved crosswise. Tail short 
(804), massive, digitiform, rounded, and bare at its extremity; no 
caudal alae. Posterior lip of cloacal aperture salient, with a pair 
of postanal papillae directly posterior to it. Spicules very unequal, 
480 and 155,4 long. 

Female 6.8 mm. long. Tail short (754), massive, digitiform, 
provided at each side with 2 small lateral knobs or buttons. Vulva 
with anterior lip prominent, situated directly anterior to end of 





lie, 277.—DESMIDOCERA AEROPHILA, ad, HEAD; b, MALE; €, MALE TAIL; d, 
FEMALE TAIL. AFTER SKRJABIN, 1916 


esophagus; ovejector rectilinear, directed posteriorly. Uteri parallel 
for almost 1/2 their length, then divergent. No mature eggs. 

Life history.—Unknown. 

Distribution —Africa (Algeria). 


Family ACUARIIDAE Seurat, 1913a 


Family diagnosis.—Spiruroidea (p. 162): Lips triangular, not 
expanded. Anterior extremity of body with ornamentations on the 
cuticle. Esophagus long, its anterior part differentiated into a 
pharynx. Male with caudal alae. 

Parasitic in the digestive tract of birds. 

Lype-genus.—Acuaria Bremser, 1811. 
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KEY TO SUBFAMILIES OF ACUARIIDAE 


1. Cephalie ornamentation consisting of cordons, epaulets or other homologous 
structures; mouth with 2 simple lateral lips; usnally + or 5 pairs of preanal 

n oylbdUmrerltne SUA 0 c > eee eee Acuariinae, p. 211. 
Cephalic ornamentations consisting of appendices or festoons; mouth with 
2, 4 or 6 lips; preanal papilae veriable in number, sometimes very 
MIDI ccc ch re re a Schistorophinae, p. 254. 


Subfamily ACUARIINAE Railliet, Henry and Sisoff, 1912 


Subfamily diagnosis.—Acuarndae (p. 210): Nematodes with cor- 
dons, epaulets, or other homologous ornaments at the anterior 
extremity. Mouth with 2 simple lateral lips, followed by a vestibule 
or pharynx with its wall usually transversely striated, and an 
esophagus differentiated into 2 parts. Male with caudal extremity 
provided with 9 lateral alae sustained usually by 4 to 6 pairs of 
preanal and by a variable number of postanal papillae. Eggs ellip- 
soidal and with thick shell, embryonated at time of oviposition. 

Parasitie in digestive tract of birds. 

Ty pe-genus.—Acuaria Bremser, 1811. 


KEY TO GENERA OF ACUARIINAE 


1. Ornamentation of the anterior end in the form of cordons extending post- 
I 


teriorly from the head along the cervical region, usually in the sub- 
«€ 


median Nelds (Makin. Sl, P21? ) a oo eee d. 

Ornamentation of a nature different from the above, confined to cephalic 

ET A ii c —— —————————— — 8. 

o Cordons not reeupPrFcu not P$HBEOIBOSIDE...-l.-.22222222-2-222-2-2-2----9- m 

Cordons recurrent or anastomosing, or both___-- wc TOES 4. 

3. Both spicules thick and only slightly unequal; 6 to 8 pairs of postanal 

ala cc een m Acuaria, p. 216. 

Spicules very dissimilar and very unequal; 5 to 7 pairs of postanal 

ae A A Cheilospirura, p. 226. 

A Cordons Not recurtent. but AnastomosiNg------------=-----2=====2 5, 

Cordons recurrent, anastomosing or separate -------------------------—- 6. 

5. Cuticle raised in front of postcervical papillae to form a large collar or 
sheath ; cordons anastomose on the free posterior border of the ecilar. 

Chevreuxia, p. 251. 

No such collar or sheath present-------------------—- Echinuria, p. 244. 

6. Cordons recurrent but not anastomosing ~~ ~~. Dispharynx, p. 237. 

Cordons recurrent and 2mSdonios1nsc uu Sa. MMMM: T 

7. Cordons form a loop directly after their origin on the head; cordons not 

flat against body but applied to margin of plates or alae; lateral alae 

DEA ODO eee ee. Cosmocephalus, p. 2953. 

Cordons with loops licking at their anterior ends; cordons applied directly 

temone "Dod: no lateral alee. oo. torso Synhimantus, p. 272, 

8. Cephalic ornamentation consists of a narrow denticulated collar which is 


the margin of a depression surrounding the head at the base of the lips; 
cervical papillae large and crescent-shaped, with numerous teeth. 
Streptocara, p. 264. 
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Cephalie ornamentation not in form of collar, but of epaulets or alate 
appendages; cervical papillae not as above-------------------------- 9. 
9, Cephalic ornamentation consisting of 4 delicate membranous alae directed 
posteriorly A. AA MM O Sciadiocara, p. 260, 
Cephalic ornamentation consisting of 2 crescent-shaped epaulets_______ 10. 
10. Free edge of epaulets markedly dentate; precervical papillae enormous, 
tricuspid; no lateral alae on body, but in their place 2 double rows of 
posteriorly directed looks... ----212. ES Seuratia, p. 262. 
Free edge of epaulets not dentate; precervical papillae small, simple, in- 
serted in the 2 lateral alae of the body ; no rows of hooks on body. 
Rusguniella, p. 258. 


Genus ACUARIA Bremser, 1811, sensu lato 


Synonyms —Spiroptera Rudolphi, 1819, part; Anthuris Rudolphi, 
1819; Dispharagus Dujardin, 1845. 

Generic diagnosis.—Acuariinae (p. 911) : Anterior extremity with- 
out vesicular swelling, but bearing 4 cutaneous cordons, salient or 
depressed, extending at times directly posteriorly, more often folded 
anteriorly, and sometimes uniting in pairs on the lateral surfaces. 

Parasitic in esophagus, glandular stomach or gizzard of birds. 

Type-species.—Acuaria anthuris (Rudolphi, 1819) Railliet, Henry, 
and Sisoff, 1912. 

As used in this paper, Acuaria sensu lato is equivalent to its gen- 
eric rank as accorded by Railliet, Henry, and Sisoff; the subgenus 
Acuaria of these writers 1s given generic rank in this paper and 
regarded as Acuaria sensu stricto. Only those forms which can 
not be definitely referred to the subgenera of Railliet, Henry, and 
Sisoff, here accorded generic status, are left in Acuaría sensu lato 
and covered in the following key. Other species should be traced 
through the key to genera of Acuariinae. 


KEY TO SPECIES OF ACUARIA SENSU LATO 


Tecordons rocurrent..— —— To E. rg Acuaria quadriloba, p. 215. 
Cordons. not recurrent_._-____.____-_.__-_________. A A 21 
2. Only larva known; genitalia unknown; eordons 1454 long. 
Acuaria tarentolae, p. 216. 
Adults known; cordons, where known, more than 1454 long; males 
unknow .  ———-—22.. 2.294 AI A 3. 
Cordons extend beyond esophagus; female 21 mm. long. 
Acuaria mamillaris, p. 213. 
Cordons do not extend beyond esophagus, or, if they do, then female not 
Dio IRIS A o A A 4. 
4. Cordons extend beyond esophagus; female 8.84 to 12.73 mm. long. 


Acuaria ptilopachydis, p. 214. 


E 


Cordons do not extend beyond esophagus__-__.____________ 1 M 5. 
5. Lips unequal; cordons end 3304 from head; total length of esophagus less 
than 1/10 of boliw length __---- EL- Acuaria muscicapae, p. 214. 


Lips apparently equal; cordons end S004 from head; total length of esoph- 
agus approximately 2/5 of body length._____-_ Acuaria macrolaima, p. 210. 
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ACUARIA MACROLAIMA (Linstow, 1906) Railliet, Henry, and Sisoff, 1912 


Synonym.—Dispharagus macrolaimus Linstow, 1906a. 
Hosts—Primary: Plotus melanogaster; secondary: Unknown. 
Location.—Stomach (Gizzard?). 

Morphology —Acuaria sensu lato (p. 212): Head with 2 small, 
conical, rounded lips. Following the mouth is a long vestibule and 
then a very long esophagus with a total length of 10/24 to 10/27 of the 
body length. Cuticle transversely striated. Cordons extend 800,4 
posteriorly, rather bevond the anterior portion of the esophagus; not 
anastomosing or recurrent. Cone-shaped papillae in lateral fields 
immediately anterior to ends of cordons. 

Male unknown. 

Female T to 11 mm. long by 280 to 4704 wide. Tail 1/37 of body 
length, terminating in a smaller finger-shaped point. Eggs 351p 
long by 114 wide. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution—Asia (Ceylon (Wirawila)). 

This species belongs in Acuaria sensu stricto or Cheilospirura, 
apparently, but can not be definitely placed until the male char- 
acters are known. 


ACUARIA MAMILLARIS (Molin, 1860) Railliet, Henry, and Sisoff, 1912 


Synonyms —Dispharagus mamillaris Molin, 1860c; Spiroptera 
corvi-cajani? in Molin, 1860c. 

Hosts.—Primary: Corvus cajanus; secondary: Unknown. 

Location.—Stomach. 

Morphology.—Acuaria sensu lato (p. 212): Mouth with 2 large 
triangular lateral lips. Body densely striated transversely and at- 
tenuated anteriorly. Cordons directed posteriorly and gradually 
disappearing, not recurrent or anastomosing. According to Gendre, 
(192902), the cordons extend beyond the posterior extremity of the 
esophagus and ventricle (the ventricle apparently being the second 
part of the esophagus). 

Male unknown. 

Female 21 mm. long. Posterior extremity conical, with obtuse 
extremity. 

Life history.—Unknown. 

Distribution.—South America (Brazil). 

This species belongs in Acuaria (sensu stricto) or Cheilospirura, 
apparently, but can not be definitely placed until the male char- 
acters are known. 


3 Catalogue of the Vienna Museum, 
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ACUARIA MUSCICAPAE (Linstow, 1878) Railliet, Henry, and Sisoff, 1912 


Synonyms —Filaria muscicapae Linstow, 1878; Dispharagus 
muscicapae (Linstow, 1878) Stossich, 1891. 

Hosts.—Primary: Muscicapa atricapilla; secondary: Unknown. 

Location.—Stomach (gizzard). 

Morphology.—Acuaria sensu lato (p. 212): Head with 2 conical 
lips, of which, according to Gendre, one is smaller than the other. 
(Linstow, also quoted without comment by Gendre writes that the 
ventral lip is the smaller, but as the lips in spirurids are lateral, 
there appears to be some error in this statement.) The cordons ex- 
tend 3304 posteriorly from the head, in the female, and hence not 
beyond the limits of the esophagus. 

Male unknown. 

Female 11.5 mm. long by 1504 wide. Mouth followed by a 
vestibule 1604 long, and this by an esophagus of which the glandular 
portion is 7504 long and the muscular portion 3304 long. The tail 
is 130x long. conical, with a rounded end. Vulva somewhat pos- 
terior to middle of body, dividing body in ratio of 7:6. Eggs 29u 
long by 16u4 wide. 

Life history—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Europe (Prussia. (Hanover)). 

This species belongs in Acuaria sensu stricto or C'heilospirura, ap- 
parentlv, but ean not be definitely placed until the male characters 
are known. 

ACUARIA PTILOPACHYDIS Gendre, 1920a 


Hosts.—Primary : Ptilopachys fuscus; secondary: Unknown. 

Location.—Gizzard. 

Morphology —A cuaria sensu lato (p. 212) : Body colorless, filiform 
and slender. Cuticle transversely striated. Mouth with 2 large 
lateral lips, each bearing on its external surface, near the base, 2 
symmetrical papillae, and internally a small median triangular 
lobe. Four cordons (fig. 2784), hidden in cuticle, not recurrent or 
anastomosing, extend in submedian lines to a length of 2.62 to 3.13 
mm., hence beyond the posterior end of esophagus (the esophagus 
and ventricle as termed by Gendre). Lateral papillae slightly pos- 
terior to anterior end of esophagus. 

Wale unknown. 

Female 8.54 to 12.73 mm. long by 170 to 2004 wide. Pharynx 140 
to 2004 long. Esophagus 400 to 5504 long; ventricle (evidently 
second part of esophagus) 1.07 to 1.43 mm. long. Tail (fig. 2185) 
200 to 245p long, conical, digitiform, rounded at apex. Vulva slightly 
salient, bordered with a cuticular margin and slightly posterior to 
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middle of body, apparently 10/19 of body length from head end. 
Ovejector 2604 long by 464 wide, directed posteriorly and without 
a distinct vestibule. Eggs thick-shelled, 35 to 394 long by 21 to 23u 
wide. 

Life history—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution—Africa (Dahomey). 

This species belongs in Acuaria sensu stricto or Cheilospirura, ap- 
parently, but can not be definitely placed until the male characters 
are known. 


ACUARIA QUADRILOBA (Rudolphi, 1819) Railliet, Henry, and Sisoff, 1912 


Synonyms.—Spiroptera quadriloba Rudolphi, 1819; Faria quad- 
riloba (Rudolphi, 1819) Schneider, 1866; Dispharagus quadrilobus 
(Rudolphi, 1819) Dujardin, 1845; Dispharagus crassus Molin, 1860c. 

Hosts.—VPrimary: Dryocopus martius, Picus martius, P. viridis, 
H ylomotus pileatus, Gecinus viridis; secondary: Unknown. 

Location.—Esophagus. 





Kies. 278—-279.— 278, ACUARIA PTILOPACHYDIS. 4, ANTERIOR END; b, FEMALE TAIL, 
AFTER GENDRE, 1920. 279, ACUARIA QUADRILOBA. HEAD, FRONT VIEW. AFTER 
SCHNEIDER, 1566 


Morphology.—Acuaria sensu lato (p. 212) : Body somewhat thick, 
more slender anteriorly. Cordons strongly developed with recurrent 
loops extending almost to the head end; whether anastomosing or 
not is not stated. Mouth (fig. 279) with 2 thick, papilliform lips 
and surrounded by small, slightly salient papillac. 

Male unknown. 

Female 9 to 11 mm. long by 4004 wide. Caudal extremity taper- 
ing quite suddenly; apex obtuse. Anus near caudal apex. Vulva 
in posterior part of body, three-fourths of distance from head. 

Life history. —Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—KEurope (Germany (Vienna Museum and Berlin) ) 
and North America (Philadelphia, Pa.). 


16 
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This species belongs in Pispharyna or Synhimantus, apparently, 
but can not be definitely placed until the male characters are known 


ACUARIA TARENTOLAE Seurat, 1916f 


Hosts-—Primary: Unknown; secondary (aberrant): Tarentola 
mauritanica, and unknown usual secondary hosts. 

Location.—In stomach. 

Morphology.—A cuaria sensu lato (p. 212): Mouth (fig. 280) with 
2 lateral lips, each provided with a conical tooth and a pair 
of large lateral papillae situated near the origin of the cordons. 
Cervical papillae situated at the level of the posterior edge of the 
nerve ring, 1754 from the anterior extremity. Cordons not anasto- 
mosing or recurrent. 

Male unknown. 

Female unknown. 
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Fic. 280.—ACUARIA TARENTOLAE. ANTERIOR AND POSTERIOR ENDS OF THIRD STAGE 
LARVA. AFTER SEURAT, 1916 


Larva, third-stage, 5.85 mm. long by 1204 wide. Cordons 145p 
long. Tail (fig. 280) 1564 long, ending in a small button with a 
smooth surface. Buccal cavity 112u, muscular esophagus 504p, entire 
esophagus 2.2 mm. long. 

Life history.—Unknown; probably involves true intermediate 
hosts other than lizards and true final hosts which are birds. 

Distribution.—Africa (Kouba). 

This species belongs in Acuaría sensu stricto or Cheilospirura, 
apparently, but can not be definitely placed until the adult male 
characters are known. It is assumed here that a worm in this genus, 
Acuaria sensu lato, is probably a parasite of birds when it is 
adult and that it is an aberrant parasite of the lizard. This phe- 
nomenon of aberrant parasitism on the part of third-stage larvae 
of spirurids appears to be fairly common, according to the findings 
of Seurat. 


Genus ACUARIA Bremser, 1811, sensu stricto 


Synonyms.—Spiroptera Rudolphi, 1819 in part; Anthuris Ru- 
dolphi, 1819; Dispharagus Dujardin, 1845 in part. 

Generic diagnosis.—Acuariinae (p. 211): Cordons directed pos- 
teriorly, not anastomosing or recurrent. Male with 2 short, thick, 
slightly unequal spicules and 6 to 8 pairs of postanal papillae. 


NEMATODE PARASITES OF BIRDS PAWS 


Parasitic between the tunics of the gizzard or in proventriculus 
of birds. 

Type species. 
and Sisoff, 1912. 

As used here, Acuaría sensu stricto is the equivalent of the sub- 
genus Acuaria as defined by Railliet, Henry, and Sisoff, this sub- 
genus being here accorded generic rank. Forms which can not be 
definitely referred to Acuaria (sensu stricto) or to the other groups 
regarded by Railiet, Henry, and Sisoff as subgenera, but here re- 
garded as genera, are referred to Acuaria sensu lato (p. 212) in 
this paper. 

The genus Acuaría has had a complicated and eventful history, 
which has been critically discussed in detail by Stiles and Hassall 
(1905). Their discussion need not be repeated, but may be briefly 
summarized as follows: Bremser proposed Aeuaria without a type 
species and without naming the included species, but did name the 
hosts in which 14 species, supposed by him to belong in this genus, 
occurred. Of these Spiroptera anthuris Rudolphi, 1819, is regarded 
as type of the genus Anthuris Rudolphi, 1819, by absolute tautonomy 
and by Rudolphi’s original intentions. But Anthuris is cleucria 
Dremser. 1811, renamed, as Rudolphi admits, and hence the type 
species anthuris is type of Acuaria. But since Spiroptera 1s a 
renaming of Acuaria and Anthuris, as Rudolphi admits, it has the 
same type, and in default of a valid reason for the renaming falls 
into synonomy. There are other features which complicate the case 
somewhat, but as these details are carefully discussed by Stiles and 
Hassall it is unnecessary to recapitulate them. Dispharagus Du- 
jardin, 1845, is a deliberate renaming of a group of species for 
which 2 generic names were in existence; it included the type of 
Acuaria, and has been dropped into synonomy accordingly. 


Acuaria anthuris (Rudolphi, 1819) Railliet, Henry 
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1. Body with 6 cordous, the 4 submedian being double, festooned, and exteuding 
10/23 of total body length, the 2 lateral being single and simpler, and ex- 
tending the whole body length; spicules 280 and 2504 long. 

Acuaria ornata, p. 223. 
^ody with + cordons, submedian; spicule lengths, where known. differ 
OT oe reo scc. A eee 0 2. 

2. Male with 9 pairs of caudal papillae; female 22 mm. long. 

Acuaria depressa, p. 221. 
Male with 10 to 12 pairs of caudal papillae, where known: if number is not 
known, female 18 mm. long (A. altenuata and A. tenuis) 9. 

3. Male T mm. long, not otherwise described ; anus of female 160x from posterior 
end; eggs said to be only 154 long; from Hirundo, species. 

Acuaria attenuata, p. 220. 

lf only male known (A. papillifera), is 4.7 mm. long; anns of female 2254 
or more from posterior end, except in A. gracilis; eggs 32 to 48u long: 
ESO, BUOGIOR...L EEE atar LLLLLz Laaa s 
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4. Cordons extend 1/4 to more than 1/3 of body leugth (reported as 8 to 9 mm. 
in female) ; spicules at least 220 and 180y long, may be 287 and 234u long. 
Acuaria anthuris, p. 218. 

Cordons, if described, extend for length of not more than 6004; if length 
not described (A. tenuis), spicules only 133 and 954 long--------------- 5. 

5. Spicules 133 and 954 long; cloacal aperture 1354 from posterior extremity ; 
from SawtCcuht NUDELO TEE —---——.—— I E Acuaria tenuis, p. 225. 
Spicules longer than above (may be as short as 150 and 9Sg long in A. pap- 
illifera) ; cloacal aperture 150 to 4004 from posterior extremity; not from 


SALICO mubelrgo t... e oc. cot 0 NN uu o cot S E- 6. 
©. Male with AO pairs of caudal papillae......—7 7-7... -7..——-.. ee eee i. 
Male with pairs of caudalepagillae___.___== ==__ - =a ee 8. 


=~] 


. Vulva at middle or slightly in front of middle of body; eggs 32y long. 
Acuaria gracilis, p. 222. 
Vulva posterior to middle of body; eggs 37 to 39u long. 
Acuaria subula, p. 224. 
8. Only male known; 4.7 mm. long; cordons 1904 long; cloacal aperture 168u 
from posterior extremity 2222252. ——-——.— Acuaria papillifera, p. 224. 
Both sexes known; male 10 to 11 mm. long; cordons of male 280 to 320p 
long; cloacal aperture 300 to 4004 from posterior extremity. 
Acuaria cordata, p. 220. 


ACUARIA ANTHURIS (Rudolphi, 1819) Railliet, Henry, and Sisoff, 1912 


Synonyms.—S piroptera anthuris Rudolphi, 1819; Dispharagus 
anthuris Dujardin, 1845; Filaria anthuris (Rudolphi, 1819) 
Schneider, 1866. 

H osts.—Primary : Corvus glandarius, C. cornig, C. frugilegus, C. 
corone; secondary : Unknown. 

Location.—Proventriculus. 

Morphology—Acuaria sensu stricto (p. 216): Lateral lips of 
mouth strongly developed. Cordons unite at the margin of the 
mouth and extend posteriorly 25 to 36 per cent of the body length, 
according to Linstow (1873), or in the female 8 to 9 mm. posteriorly, 
according to Schneider; they do not anastomose, according to 
Schneider (1866) and Linstow (1873); later Linstow (1901), in 
describing his Dispharagus invaginatus, writes that the cordons 
anastomose and are recurrent as in 4. anthuris; Railliet, Henry and 
Sisoff define Acuaria as a subgenus, type A. anthuris, as with cordons 
not anastomosing and not recurrent, so it may be assumed that this 
is the case. The margins of the cordons lie in the cuticula. 

Male 10 mm. long. Caudal papillae total 10 pairs, with 6 pairs 
postanal, according to Schneider (fig. 281), or total 12 pairs, accord- 
ing to Linstow (fig. 2824): Schneider finds the relative position of 
the fourth, fifth, and sixth pairs from the posterior end to be vari- 
able, and the seventh and ninth pairs to be indistinct. The bladder- 
like thickening of the cuticle which forms the caudal alae is again 
divided longitudinally by a membranous wall which is eross-striated. 
Spicules 220 and 1804 long (Linstow, 18735 he says 22 and 18 mm., 
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but his illustration and magnification show this an error) to 237 
and 234 long (Linstow. 1895). the right 34 and the left diy wide, 
according to Linstow, or both 34y wide, according to Mueller (1897). 

Female 23 mm. long. Vulva (fig. 283) somewhat anterior to mid- 
dle of body, or 10 mm. from head end, according to Schneider. Eggs 
thick-shelled, elliptical, 92.64 by 26.24 (Linstow, 1873), or 394 by 
2614 (Linstow, 1895). 





Figs. 281-252.—ACUARIA ANTIIURIS. 2S1, MALE TAIL. d, CROSS SECTION ; b, VENTRAL 
VIEW. AFTER SCHNEIDER, 1866. 282, a, MALE TAIL X ABOUT 50; b, FEMALE TAIL 
END. AFTER LINSTOW, 1873 


Life history.—Unknown; Linstow (1895) found an encapsulated 
larva in Gammarus pulee which he regarded as possibly this species. 

Distribution.—Europe. 

It has unfortunately, but quite naturally, happened that many of 
the older genera have poorly described and httle known species as 
types. This is the case with Acuaria, type A. anthuris, and this 1s 
one reason for the complicated relationships of Acuaria, Spiroptera, 
Anthuris, and Dispharugus; a well deseribed and commonly known 
type species aids in the definition of a genus and in the efforts to 





FIG. 284.—ACUARIA ANTIIURIS. OVEJECTOR, AFTER SEURAT, 1915 


promptly assign the species to a valid genus and retain it there. 
Even yet, A. anthuris is not well deseribed in any work available to 
the writer, and there are certain discrepancies that need clearing up 
in the available descriptions. 

In a discussion of the genus Acuaria sensu stricto (p. 217) the 
writer has briefly summarized the somewhat complicated status of 
the genus Acuaria as related to Spiroptera, Anthuris, and Disphara- 
gus. A detail of that case, not discussed there, is the fact that Ru- 
dolphi’s Spiroptera anthuris was a composite species and as such 
S. anthuris is in part a synonym of several other recognized species. 
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Schneider (1866) reexamined Rudolphi's material and removed from 
it a species from one host, Coracias garrula, as Filaria capitellata 
Schneider, 1866. Under the name of Filaria anthuris he redescribed 
Rudolphi’s species, restricting it to specimens from Corvus gland- 
arius. Mueller (1897) has described a new species, Pispharagus 
cordatus, of which A. anthuris is a synonym in part, stating that 
D. cordatus 1s actually the species which Molin and Dujardin have 
incorrectly described as A. anthuris; it showed distinct differences 
from that described by Schneider and later by Linstow. In addi- 
tion, A. anthuris is a synonym in part of Owyspirura sygmoidea 
Diesing, 1851. 


ACUARIA ATTENUATA (Rudolphi, 1819) Railliet, Henry, and Sisoff, 1912 


Synonyms.—Spiroptera attenuata Rudolphi, 1819; Dispharagus 
attenuatus (Rudolphi, 1819) Dujardin, 1845. 

Hosts.—Primary: Hirundo urbica, H. rustica, H riparia; sec- 
ondary: Unknown. 

Location.—Between the tunics of the gizzard. 

Morphology —Acuaria sensu stricto (p. 216): Body very slender. 
Head 404 wide. Mouth with 2 lateral papilliform lips. Cordons 
thick and sinuous. Buccal cavity narrow, 1704 long. Anterior esoph- 
agus 5404 long, posterior esophagus 1.45 mm. long by 524 wide. 

Male T mm. long. Caudal extremity twisted once or twice in a 
spiral; caudal alae long and with double margin. 

Female 18 mm. long by 1304 wide. Vulva with 2 large lips and 
situated in posterior part of body, 10.5 mm. from the head and 7.5 
mm. from the tail. Anus 1604 from tail end. Eggs only 15, long, 
according to Dujardin, who questions whether they are fully 
developed. 

Life history.—Unknown: probably involves intermediate stages 
in other hosts. 

Distribution.—Europe (Austria (Vienna Museum)). 





ACUARIA CORDATA (Mueller, 1897) Gendre, 1920 


Synonyms.—s piroptera anthuris Rudolphi, 1819 of Dujardin, 
1845, and of Molin, 1860; Dispharagus cordatus Mueller, 1897. 

Hosts—Primary: Lanius rufus, L. curullio; secondary : Unknown. 
Mueller regards his D. cordatus as identical with S. anthuris of 
Dujardin; the hosts for the latter are Corvus glandarius, C. pica, €. 
frugilegus, C. corax, C. corone, C. cornix, Coracias garrula, Oriolus 
galbula, Pyrrhocorax alpinus. Other hosts listed are Corvus caryo- 
catactes, C. corax tingitanus, C. pyrrhocorax, C. americanus, Garru- 
lus glandarius, Nucifraga caryocatactes, Pica caudata und Urocissa 
occipitalis. Some of these hosts may be regarded as doubtful; the 
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species is established on the material from Lanius rufus and L. 
curullio. 

Location.—In stomach wall (proventriculus?). 

Morphology.—Acuaria sensu stricto (p. 216): Head (fig. 284a) 
with 2 lips, cordons joined for a distance of 204 in the head region, 
separating and passing posteriorly, gradually disappearing without 
anastomosing. 

Male 10 to 11 mm. long by 200 to 220& wide. Cordons 280 to 
320 long. Tail (fig. 2845 and c) recurved, enlarged and cordate, 
terminating in a sort of rounded lamina 1704 wide, in front of which 
are the 2 lateral alae thickened and heavily striated, the width here 
being 350 to 4004. Twelve pairs of caudal papillae, of which 8 pairs 
are postanal. Cloacal aperture 300 to 400% from tail end. Accord- 
ing to Drasche, one spicule is short and thick, 2704 long by 504 wide, 





FIG. 284.—ACUARIA CORDATA. a, lIEAD END; b, LATERAL AND C, VENTRAL VIEW 
OF MALE TAIL. AFTER MUELLER, 1897 


the other more curved, 2104 long, and slenderer: according to 
Mueller, the right spicule is 150 to 1704 long and the left 170 to 
1834 long by 171 wide. 

Female 22.5 to 40 mm. long by 200 to 3204 wide. Cordons 480 to 
6004 long. Anus 270 to 4004 from tail end. Vulva slightly anterior 
to middle of body (10.6 mm. from head in worm 22.3 mm. long), 
according to Dujardin; Mueller found it exactly in the middle, 20.5 
inm. from head and tail ends. Eggs 43 to 48u by 27 to 30n, thick- 
shelled. | 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Europe (Portoferrajo), Asia (Russian Turkestan), 
Africa (Algeria), and North America (District of Columbia; re- 
port by Hassall). 


ACUARIA DEPRESSA (Schneider, 1866) Railliet, Henry, and Sisoff, 1912 


Synonyms.—f'ilaria depressa Schneider, 1866; Dispharagus de- 
pressus (Schneider, 1866) Gendre, 1912. 
H osts.—VPrimary : Corvus cornix; secondary: Unknown. 
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Location.—Not given; presumably in proventriculus, gizzard or 
esophagus. 

Morphology.—Acuaria sensu stricto (p. 216): The edges of the 
cordons sunk in the euticula. 

Male with broad tail (fig. 285) the margins of the caudal alae 
strongly developed and the alae with distinct transverse striation. 
Nine pairs of caudal papillae, 5 pairs of these postanal. Spicules 
short and thick, almost equal in length. 

Female 22 mm. long. 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—Africa (Egypt). 





Vics. 285-286.—285, ACUARIA DEPRESSA. MALE TAIL, AFTER SCHNEIDER, 1866. 
256, ACUARIA GRACILIS. @ AND b, ANTERIOR END; C, LEFT AND d, RIGHT SPICULE ; 
€, MALE TAIL; f, FEMALE TAIL, AFTER GENDRE, 1912 


ACUARIA GRACILIS (Gendre, 1912) Railliet, Henry, and Sisoff, 1912 


Synonyms.—Dispharagus gracilis Gendre, 1912; Acuaria similis 
Gendre, 1913c. 

Hosts.—Primary: Buchanga atra assimilis and (?) Oriolus aura- 
tus; secondary: Unknown. The Acuaria from O. auratus shows 
certain differences from the A. gracilis from B. a. assimilis. 

Location.—Between the tunics of the gizzard. 

Morpholoyy —Acuariía sensu stricto (p. 216): Head (fig. 286a 
and b) with 2 large, conical, lateral lips, each with 2 papillae on its 
external surface and with a triangular area, probably for the inser- 
tion of muscles, between them. The 4 cordons, not projecting more 
than the cuticular striations, extend along the submedian lines 220p 
in male and 3804 in female. Cervical papillae small. situated in 
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lateral fields between cordons and slightly posterior to middle of 
length. 

Male 6.26 to 6.96 mm. long by 110 to 1304 wide. Tail 1/39 to 1/42 
of total body length. Buccal cavity or pharynx 150 to 1704 long; 
anterior esophagus 350 to 4204 long; posterior esophagus 110p to 
1.09 mm. long. Caudal alae (fig. 286e) with 2 concentric zones, the 
inner thick and transversely striated, the outer thin and often with 
longitudinal folds. Four pairs of preanal and 6 pairs of postanal 
papillae. Spicules (fig. 286c and d) 120 and 150, long. 

Female 15.58 to 22.16 mm. long by 130 to 1704 wide. Tail 1/90 to 
1/103 of total body length (fig. 2867). Buccal cavity or pharynx 160 
to 2004 long: anterior esophagus 530 to 6604 long: posterior esopha- 
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FIG. 287.—ACUARIA ORNATA. a, MALE TAIL; b, LEFT SPICULE; €, HEAD END: d, 
RIGIIT SPICULE ; C, CORDONS OF THE LATERAL AND f. OF THE SUBMEDIAN FIELDS, 
AFTER GENDRE, 1012 
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gus 1 to 1.32 mm. long. Vulva near middle of body, about 10/21 of 
body length from head. Eggs 324 long by 214 wide, thick-shelled, 
embryonated when oviposited. 

Life history—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution—Africa (Abomey). 


ACUARIA ORNATA (Gendre, 1912) Raillict, Henry, and Sisoff, 1912. 


Synonyms —Dispharagus ornatus Gendre, 1912. 
lTosts.—Primary: Corvus scapulatus: secondary: Unknown. 
Location.—Detween the tunics of the gizzard. 
Morphology—Acuaria sensu stricto (p. 216): Mouth with 2 
large lateral lips (fig. 287c), each with 2 lateral pedunculated 
papillae on its external surface and with a median triangular zone 
between them. Six cutaneous cordons, 4 in the submedian lines 
(fig. 2877) as usual, extending from the lips almost to the middle 
of the body (10/23 of body length), thus beyond the esophagus and 
ventricle, these cordons double and festooned, and 2 cordons in the 
lateral lines (fig. 287e) originating at the level of the anterior fifth 
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of the submedian ones and extending to the base of the tail, these 
cordons single and simpler than the others. 

Male 9.68 to 11.37 mm. long by 250 to 3604 wide. Tail 10/204 to 
10/228 of total body length. Buccal cavity or pharynx 220 to 260, 
long; anterior esophagus 790 to 880% long; posterior esophagus 2.08 
to 2.68 mm. long. Caudal alae (fig. 2874) large and with 2 con- 
centric zones, the internal transversely striated and the external 
smooth. Four pairs of preanal and 6 pairs of postanal papillae. 
Spicules (fig. 2876 and d) robust, 280 and 250, long. 

Female unknown. 

Life history —Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Africa. (Abomey). 
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Fic. 288.—ACUARIA PAPILLIFERA. JLEAD AND TAIL ENDS OF MALE, AFTER LIN- 
STOW, 1878 


ACUARIA PAPILLIFERA (Linstow, 1878) Railliet, Henry, and Sisoff, 1912 


Synonyms.—f' laria papillifera Linstow, 1878; Dispharagus papil- 
liferus Stossich, 1891. 

Hosts.—Primary: Sylvia palustris; secondary: Unknown. 

Location.—In stomach (gizzard?) wall. 

Morphology.—4Acuaria sensu stricto (p. 216): Cuticle trans- 
versely striated. Head with 2 conical lips. Cordons (fig. 288) ex- 
tend along submedian lines from lips posteriorly for 1904. Cervical 
papillae 1604 from head end. According to Gendre, the esophagus 
extends posteriorly beyond the limits of the cordons. 

Male 4.7 mm. long by 704 wide. Esophagus 1/12, tail 1/28 of body 
length. Caudal alae (fig. 288) wide. Four pairs of preanal and 8 
pairs of postanal papillae, very prominent. Left spicule 150g long, 
right 98u long. 

Female unknown. 

Life history.—Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—Not given. 


ACUARIA SUBULA (Dujardin, 1845) Railliet, IIenry, and Sisoff, 1912 


Synonym.—Dispharagus subula Dujardin, 1845. 

Hosts.—Primavy: Luscinia rubecula (Sylvia rubecula); second- 
ary: Unknown. 

Location.—Between tunics of gizzard. 
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Morphology —Acuaria sensu stricto (p. 216): Body slightly at- 
tenuated anteriorly. Mouth with 2 lateral lips, each with 2 papillae 
on external surface and between the papillae a triangular area for 
the insertion of the muscles of the pharynx. Cordons (fig. 289 a 
and 5) straight, not recurrent or anastomosing or appreciably pro- 
jecting from the cuticular surface, 3804 long and not extending 
posterior to the esophagus. Cervical papillae very small, between 
the cordons and slightly anterior to their middle. 

Male 4.89 mm. long by 1204 wide, according to Gendre, or 6.2 to 
Y mm. long by 167,4 wide, according to Dujardin. Buccal cavity or 
pharynx 1504 long; anterior esophagus 4304 long; posterior esoph- 
agus 1.58 mm. long. Caudal alae (fig. 289 c) wide and thick and 
of 2 concentric parts, the inner wider and transversely striated, the 
outer narrower and granular. Four pairs of preanal and 6 pairs of 





Fie. 289.—ACUARIA SUBULA. A AND D, IIEAD END; C, MALE TAIL; d, RIGHT AND €, 
LEFT SPICULE. AFTER GENDRE, 1913 


postanal papillae. Spicules (fig. 289 d and e) dissimilar, 1904 and 
120y long, respectively. 

Female 18 mm. long by 2904 wide. Head 514 wide. Buccal cavity 
or pharynx 1704 long. Tail straight, conical, 2254 long. Vulva 
10 ram. from tail end and 8 mm. from head end. Eggs 37 to 39u 
long. 

Life history.—Unknown ; probably involves intermediate stages in 
other hosts. 

Instribution—Europe (France). 


ACUARIA TENUIS (Dujardin, 1815) Railliet, Henry, and Sisoff, 1912 


Synonyms —Dispharagus tenuis Dujardin, 1845. 
[Tosts—Primary: Saxicola rubetra; secondary: Unknown. 
Location.—Between the tunics of gizzard. 

Morphology.—Acuaria sensu stricto (p. 216): Head with 2 lateral 
lips from which the eordons originate. Body very slender. 

Male 4.84 mm. long by 944 wide. Head 204 wide. Buccal cavity 
or pharynx 1404 long; anterior esophagus 2504 long by 204 wide; 
posterior esophagus 7504 long by 444 wide. Spicules 1334 and 95p 
long, respectively. Cloacal aperture 1354 from end of tail; tail 
curved. Caudal alae 2404 long, with slightly salient papillae. 
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Female 18 mm. long by 1604 wide. Tail 2304 long. Eggs 34p 
long. 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—Europe (France (Rennes)). 


Genus CHEILOSPIRURA Diesing, 1861 


Synonyms.—Acuaria Bremser, 1811, part; Dispharagus Dujardin, 
1845, part. 

Generic diagnosis —Acuariinae (p. 211): Body elongate, tapering 
toward extremities. Head with 2 lips. Cordons directed posteri- 
orly, not recurrent or anastomosing. Male with tail rolled in Spiral, 
alate or not alate; spieules very unequal and dissimilar; 5 to 7 pairs 
of postanal Papillae: 

Parasitic between the tunies of the gizzard of birds. 

Twpe-species.—OC heilospirura hamulosa (Diesing, 1851) Diesing, 
1861. 


KEY TO SPECIES OF CHEILOSPIBURA 


1. Male 7.9 mm. long, female 8.5 mm. long. Vulva in posterior part of body. 


dividing body length in ratio of 34:7... .. Cheilospirura rotundata, p. 229. 
Male 10 mm. long or longer; female 16 mm. long or longer. Vulva near 
middle?ef*Dody.. 2.7 25 eee ccc a 2i 


2. Cordons extend almost to posterior end of body ; 5 pairs of postanal papillae. 

Cheilospirura hamulosa, p. 226. 

Cordons on anterior region of body; 6 pairs of postanal papillae________ 9. 

2. Cordons spiny, not extending beyond anterior third of the first part of the 
esophagus ; spicules 1924 and 700 to 7204 long; eggs 39 to 43u by 25 to 27p 

Cheilospirura spinosa, p. T 

Cordons not spiny, extending to posterior region of first part of esophagus; 

spicules 1704 and 5604 long; eggs 33u by 224... Cheilospirura gruveli, p. 227. 

C heilospirura, pavonis, recently described by Ortlepp (see Ad- 
denda, p. 389), can be differentiated from the species keyed above by 
its size, the male being only 6.5 mm. long, the female 14.7 mm. long, 
and by the length of the cordons, which extend into the second 
half of the body length but do not approach the posterior end. 

An additional species recently described by Ozerska, Cheilo- 
spirura skrjabini (see Addenda, p. 389), can be differentiated from 
the above species by its short spicules, the one 205 to 239» long, the 
other 125 to 148, long. 


CHEILOSPIRURA HAMULOSA (Diesing, 1851) Diesing, 1861 


Synonyms.—Spiroptera hamulosa (Diesing, 1851); Dispharagus 
Aamulosus (Diesing, 1851) Stossich, 1890; Spiroptera perforans Cen- 
toscudi, 1911; Acuaria hamulosa (Diesing, 1851) Railliet, 1911. 

Hosts. —Primary: Gallus gallus, i, ii 2s EE Phasianus 
gallus; secondary: Unknown, probably arthropods, perhaps insects. 
The turkey is reported as a host by Ransom and Hall. 
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Location.—In the gizzard, in small fleshy growths on the surface 
and in the wall. 

Morphology.—Cheilospirura (p. 226): Head (fig. 290b) with 9 
large lateral lips in form of an equal-sided triangle, each lip with 2 
lateral papillae on conical lobes; a finger-like median lobe also pres- 
ent. The 4 cuticular cordons (fig. 2904) are double, irregularly wavy 
and extend almost to the posterior extremity; they do not anastomose 
or recurve anteriorly. 

Male 12 to 14 mm. long. Two very unequal and dissimilar spicules, 
the left slender and long, six times as long as the right; the right 
spieule shaped like a chopping knife. Posterior end bent. Tail with 
2 very wide, double-contoured caudal alae. Five pairs of postanal 





Fic. 290.—CHEILOSPIRURA HAMULOSA, 4, CORDON; b, HEAD, LATERAL VIEW; €, MALE 
TAIL. AFTER DRASCHE, 1582 
papillae (fig. 290c), of which 2 are small and near the tail end, 2 
are large and at some distance from each other, and the fifth pair is 
small and just posterior to the cloacal aperture. 

Female 16 to 25 mm. long. Posterior end pointed. Vulva slightly 
posterior to middle of body. Eggs 304 long by 20 wide, according 
to Centoscudi. 

Life history.—Unknown; probably somewhat similar to that of 
Dispharyne spiralis, p. 238. 

Distribution.—North America (United States), South America 
(Brazil, Argentina), Europe (Italy, France, Russia (Transcau- 
casia) ), and Australia. 

CHEILOSPIRURA GRUVELI (Gendre, 1913) Cram, 1927 


Synonyms—Dispharagus species Gendre, 1912; Dispharagus gru- 
veli Gendre, 1913; Acuaria gruveli (Gendre, 1913) Gendre, 1913; 
Acuaria (Cheilospirura) gruveli (Gendre, 1913) Lopez-Neyra, 1923. 

Hosts—Primary: Caccabis rufa and Francolinus bicalcaratus; 
secondary: Unknown. 

Location.—Between tunics of gizzard. 
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Morphology.—Cheilospirura (p. 226) : Mouth with 2 large lateral 
lips (fig. 2915), rounded anteriorly, each with 2 pedunculated papil- 
lae and a triangular area between them on'the external surface. 
Four double cuticular cordons (fig. 291c) extending from the mouth, 
which is far anterior, along the margins of the lips and then along 
the submedian lines. Cervical papillae small, just posterior to origin 
of the esophagus, and hence about at the anterior fifth of the length 
of the cordons (fig. 291a). 

Male 10.19 to 13.83 mm. long by 160 to 1804 wide. Caudal alae 
(fig. 991g) with 9 concentric zones, the inner transversely striated, 
the outer more or less scalloped and granular. Four pairs of preanal 
and 6 pairs of postanal pedunculated papillae. Spicules (fig. 291 e 


PIN 
ye 


EB 
E 


M 


== 
€: 





Fic. 291.—CHEILOSPIRURA GRUVELT. GO, ANTERIOR END; b, HEAD; C, CORDON j 
d, FEMALE TAIL, AFTER GENDRE, 1912. c, HiGIIT AND f, LEFT SPICULE; Y, 
MALE TAIL. AFTER GENDRE, 1013 


and f) very dissimilar and unequal, the left 5604 and the right 
170p long. 

Female 28.9 to 42.74 mm. long by 220 to 2704 wide. Cordons 
1.15 mm. long. Tail (fig. 291d) 1/128 to 1/144 of total body length. 
Pharynx or buccal cavity 180 to 2804 long; anterior esophagus 
9904 to 1.24 mm. long; posterior esophagus 2.01 to 2.38 mm. long. 
Vulva eonspieuous near middle of body, about 10/92 of length from 
head. Eggs thick-shelled. 334 long by 224 wide, embryonated when 
oviposited. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 


Distribution.—Africa (Dahomey) and Europe (Spain). 
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CHEILOSPIRURA ROTUNDATA (Linstow, 1907) Stiles and Hassall, 1920 


Synonyms.—Dispharagus rotundatus Linstow, 1907; Acuaria ro- 
tundata (Linstow. 1907) Railliet, Henry and Sisoff, 1912. 

Hosts.—Primary: Lanius minor; secondary: Unknown. 

Location.—In the lower jaw, according to Linstow (possibly an- 
terior end of esophagus?). 

Morphology —C heilospirura (p. 226) : Cuticle thick. finely striated 
transversely. Head attenuated. with 2 papilliform lips. Cervical 
papillae 3204 from head end. Cordons extend 480x posterior to 
head, not to posterior end of esophagus, the latter being very long. 

Male 7.9 mm. long by 3204 wide. Esophagus 10/27 of body 
length. Tail (fig. 292) 1/25 of body length. Four pairs of preanal 
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FrGs. 2652—203.—202, CHEILOSPIRURA ROTUNDATA. MALE TAIL, AFTER LINSTOW, 100%. 
293, CHEILOSPIRURA SPINOSA. d, ANTERIOR END; b, PART OF CORDON; C, VULVA; 
d, FEMALE TAIL; €, SPICULE. ORIGINAL 


papillae and 5 pairs of postanal papillae. Spicules dissimilar, one 
190p. long, slender, the other 1804 long, thick. 

Female 8.5 mm. long by 4704 wide. Esophagus 10/24 of body 
length. Tail 1/48 of body length. Vulva in posterior part of body, 
dividing body length into ratio of 34:7. Eggs thick-shelled, 34p 
by 2ly. 

Life history—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Asia (Turkestan). 


CHEILOSPIRURA SPINOSA, new species 


Synonym—A cuaria (Cheilospirura) species Stafseth and Kotlán, 
1996. 

IH osts.—Primary: Bonasa umbellus; secondary: Unknown. 

Location.—Gizzard. 

Morphology —C heilospirura (p. 226): Mouth (fig. 2934) with 2 
triangular lips; at the base of each and projecting slightly beyond 
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its margin is a pair of papillae. Four cordons originating in pairs 
between the lips; the 2 cordons of each pair gradually swing to the 
submedian lines and do not extend beyond the anterior third of the 
anterior esophagus; they do not recur or anastomose. Cordons 
double and composed of 2 rows of discrete, sharply pointed elements 
(fig. 293 a and b) which project like spines; they may extend for a 
length of 10/30 to 10/41 of that of the anterior esophagus, the average 
being 10/35. Cuticle with wide transverse striations. Cervical 
papillae at the level of the union of pharynx and esophagus. 
Male 15 mm. long (14 to 20 mm. in specimens of Stafseth and 
Kotlán) by 1834 wide at the level of the posterior end of the esopha- 
gus and 2324 wide in the middle of the body. Cordons 495, long. 
Pharynx or buccal cavity 2324 long; anterior esophagus 1.1 min. 
long; posterior esophagus 2.6 mm. long. Caudal extremity tightly 





Fic. 294.— CHEILOSPIRURA SPINOSA. MALE TAIL. ORIGINAL 


colled. Caudal alae (fig. 294) broad and vesicular; a central band 
extending lengthwise has delicate transverse striations. Caudal 
papillae very slender; 4 pairs of preanal papillae; 6 pairs of postanal 
papillae arranged as follows: One group of 2 pairs not far posterior 
to cloacal aperture, another group of 9 pairs near the caudal ex- 
tremity, and between these 2 groups the other 2 pairs, the 2 papillae 
of each pair being asymmetrically placed. Cloacal aperture 4984 
from posterior end of body. Spicules unequal and very dissimilar, 
the one slender, 700 to 7204 long (6604 according to Stafseth and 
Kotián), the other thick, 1924 lone (fig. 293€). 

Female 34 to 38 mm. MC (37 to 40 mm. in specimens of Stafseth 
and Kotlán) by 315, wide at posterior end of esophagus and 348u 
wide in middle ae of body. Cordons 797 to 8134 long. Pharynx 
or buccal cavity 2324 long; anterior esophagus 1.4 mm. long; pos- 
terior esophagus 3.4 mm. long. Vulva (fig. 293c) anterior to middle 
of body, dividing body length in ratio of 17:23. Anus 250 to 300u 
from posterior end. Tail (fig. 2934) slender and digitate. Eggs 39 
to 42u by 25 to 21p. 
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Life history.—Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—North America (United States (Michigan) ). 

Type material.—No. 25538, U.S.N.M. (Bureau of Animal Industry 
helminthological collection). Collected from a gizzard sent to the 
laboratory by Dr. George R. La Rue, the gizzard having been sent 
to him by Dr. Jan Metzeloas of the University of Michigan, Ann 
Arbor, Michigan. 

The description by Stafseth and Kotlán of a new species of 
C heilospirura from the grouse in Michigan appeared after the pres- 
ent writer's study of the material submitted by Doctor La Rue was 
in manuscript. Doctor Kotlán. learning of this fact, kindly turned 
over speeimens of his material to the present writer and gave her 
the privilege of naming the species. A comparison of the two lots of 
material showed them to be the same nematode. 

This species is close to C. gruveli in size, number of postanal 
papillae, shape of short spicule and the position of vulva and anus 
of female. Gendre, however, made no mention of the cordons of €. 
gruvelt being spinous in nature and that is the most striking char- 
acter of the species under consideration. Other differences are the 
length of the spieules, the length of the cordons (in C. gruvel they 
extend almost to the posterior end of the first part of the esophagus, 
in C. spinosa not beyond the anterior third) the arrangement of 
cephalic papillae. the position of the caudal papillae and the egg 
sizes. The present writer has therefore made this a new series. 


Genus CHEVREUXIA Seurat, 1918c 


Synonyms—s piroptera Rudolphi, 1819. part: Dispharagus Dujar- 
din, 1843, part. 

Generic diagnosis. —Acuartinae (p. 211): Body straight and fili- 
form. Cuticle thick, distinctly striated transversely, and raised ante- 
rior to the postcervical papillae to form a large collar, encircling this 
part of the body as a hyaline ring or sheath. The anterior region of 
the body also bears 4 cuticular cordons originating anteriorly in the 
median dorsal and ventral lines, extending posteriorly along the sub- 
median lines, and uniting on the lateral surfaces in a curve resting 
on the free border of the collar; they are flanked on their inner sur- 
face by a straight enticular zone of marked striations. Posteervical 
papillae symmetrical. Tail short. Caudal pores subterminal. Mouth 
with 2 lateral obtusely pointed lips the shape of an inverted V: a 
pair of sessile papillae at the angle of insertion of each lip. Buccal 
cavity or pharynx long, straight and tubular. Esophagus distinctly 
divided into a transparent muscular part. surrounded directly pos- 
terior to its origin by the nerve ring, and a glandular opaque part 
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of deepened color. Vulva ventral, slightly salient, near middle of 
body. Ovejector short, directed posteriorly; uteri divergent. Eggs 
thick-shelled, embryonated when oviposited. Caudal alae of male 
hyaline, outspread during life. Nine pairs of pedunculated papillae, 
4 of them preanal and 5 postanal. Spicules very unequal. 

Parasitic between the tunics of the gizzard of birds. 

Type-species.—Chevreuxia revoluta (Rudolphi, 1819) Seurat, 
1918c. 

CHEVREUXIA REVOLUTA (Rudolphi, 1819) Seurat, 1918c 


Synonyms.—Spiroptera revoluta Rudolphi, 1819; Dispharagus 
revolutus (Rudolphi, 1819) Molin, 1860. 

Hosts—Primary: Charadrius himantopus, Himantopus himan- 
topus, H. melanopterus; secondary: Unknown. 

Location.—Between tunics of the gizzard. 

Morphology —C hevreuxia (p. 231) : Characters of the genus. 
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FIG. 295.—CHEVREUXIA REVOLUTA, ANTERIOR END. AFTER SEURAT, 1918 


Male 6.4 mm. long by 140p wide, straight and colorless. Postcervical 
papillae relatively farther away from the nerve ring than in the 
female; they are situated at the margin of the collar which is 420, 
from the head end. ‘Tail straight. Caudal alae outspread during 
life; in specimens killed by heat the tail is coiled in a spiral; the 
alae are hyaline and are united in front of the caudal extremity. 
Nine pairs of slender, symmetrical, pedunculated caudal papillae; 
the 4 pairs of preanal papillae are equidistant; the 5 pairs of 
postanal papillae are arranged in 2 groups, one group of 3 pairs 
equidistant behind the cloacal aperture, the other group of 2 pairs 
near the caudal extremity. Right spicule 954 long, wide and with 
obtuse end; left spicule T504 long, slender, filiform and pointed. 

Female 13.2 to 18.3 mm. long by 9654 wide. Tail 170p long, 
digitiform. Postcervical papillae hidden under the collar at its 
anterior third and visible through the collar (fig. 295). Posterior 
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border of collar 7654 from head end. Vulva near middle of body, 
usually slightly posterior to middle, 6/11 of total body length from 
head end. Ovejeetor short, directed posteriorly; vestibule horn- 
shaped as in Dispharyno and Synhimantus; sphincter rectilinear ; 
unpaired varnish gland or trompe 3504 long. Eggs 324 by 18p, 
thick-shelled, embryonated at maturity. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—KEurope and Africa (Algeria). 


Genus COSMOCEPHALUS Molin, 1858 


Synonyms—Filaria Mueller, 1787, part; Sprroptera Rudolphi, 
1819, part; Dispharagus Dujardin, 1845, part; Hestiocephalus 
Diesing, 1851, part. 

Generic diagnosis.—Acuariinae (p. 211): Cordons recurrent and 
anastomosing on the lateral surfaees of the cephalic extremity, not 
flat against body cuticle but applied to the margins of membranous 
plates or alae and forming a posteriorly directed loop immediately 
after their origin at each side of the lips. Lateral papillae post- 
cervical, situated posterior to the eordons. Lateral alae present, 
originating directly posterior to the lateral papillae. 

Parasitic in esophagus of birds. 

Ty pe-species.—Cosmocephalus diesingi Molin, 1858, emend. 
Cram, 1927. 


KEY TO SPECIES OF COSMOCEPIALUS 


1. Cordons not sealloped on inner edge; tail of female ending in a sharp point, 
Cosmocephalus diesingi, p. 225. 
Cordons sealloped on inner edge; tail of female ending in a button-like or 
cresciuto. AE. A 3. 
2. Head with 4 prominent papillae; length of cordons 2.5 to 3 times the width 
of body at level of cordons; tail of female 10/569 of total length: vulva 2/5 

of total body length from anterior end; spieules 1304 and 4202 long. 
Cosmocephalus obvelatus, p. 255. 
Head without prominent papillae; length of cordons less than 2 times the 
width of body at level of cordons; tail of female 10/732 of total length ; 
vulva 20/43 of total length from anterior end; spicules 15804 and 100,4 long. 
Cosmocephalus aduncus, p. 234. 


COSMOCEPHALUS DIESINGI Molin, 1858, emended Cram, 1927 


Synonym.—Cosmocephalus diesingi? Molin, 1855. 
Hosts.—Primary: Larus capistranus, secondary : Unknown. 
Location.—Xsophagus. 

Morphology.—Cosmocephalus (p. 233): Head pointed and subtri- 
angular, distinctly set off from body. Four oval plates or alae 
(fig. 296 a and 5) attached to the head and joined anteriorly; judg- 
ing from Molin's figure, these plates are bordered by cordons. Body 
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subcylindrical, attenuated posteriorly, slightly eurved, densely stri- 
ated transversely. Two lateral alae with numerous transverse stria- 
tions in anterior half of body. Two prominent cervical papillae just 
posterior to cordons. Buccal cavity or pharynx short and slender. 
Escphagus 1/3 as long as body and half as wide as body. 

Male unknown. 

Female 15 mm. long by 3004 wide. Tail obliquely truncate and 
pointed. Vulva near middle of body; judging from the length of 
the esophagus and Molin's figure (fig. 296 a), the vulva 1s just ante- 
rior to middle of body; it has 2 prominent lips. “ Oviduct" passes 
posteriorly towards caudal extremity. Anus (fig. 296 c) a short 
distance anterior to caudal apex. 

Life history —Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Europe (Italy (Padua)). 










| 


Ji", is 
jt: pierda 
RIN ara 
RUE Hes 


ATR een Une OR | 
BHCHR (E 


UPON A piz 





Fie. 296.—COSMOCEPHALUS DIESINGI. d, ANTERIOR AND MIDDLE PARTS OF WORM, 
SIIOWING POSITION OF VULVA; b, ANTERIOR END; €, FEMALE TAIL. AFTER MOLIN, 
1861 


COSMOCEPHALUS ADUNCUS (Creplin, 1816) Yorke and Maplestone, 1926 


Synonyms.—s piroptera adunca Creplin, 1816; Dispharagus adun- 
cus (Creplin, 1846) Molin, 1860c. 

Hosts. —Primary : Colymbus septentrionalis, Larus argentatus, L. 
canus, L. glaucus, L. marinus, L. medius, L. ridibundus, Podiceps 
auritus; secondary: Unknown. 

Location.—Isophagus. 

Morphology.—Cosmocephalus (p. 223): Mouth (fig. 291a) with 
2 lips. No cephalic papillae observed. Cordons scalloped on inner 
edge as in C. obvelatus, comparatively short, their length about 1.5 
times the width of the body at the level of the cordons. Cervical 
papillae small and bicuspid, a short distance posterior to the 
cordons. 

Male 8.6 to 11 mm. long by 280 to 3004 wide. Caudal extremity 
(fig. 297 b) obtuse. Caudal alae wide. Nine pairs of long. pedun- 
culated papillae, of which 4 are preanal and 5 postanal. Spicules 
180y. long and 7004 long, the longer with a barb at its distal end. 

Female 10.5 to 15 mm. long by 290 to 4004 wide. Tail 10/732 of 
total body length, with a sucker-like enlargement at the end. Vulva 
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slightly anterior to middle of body, dividing body in ratio of 34:39. 
Eges 39u by 23y. 

Life history.— Unknown ; probably involves intermediate stages in 
other hosts. 

Distribution.—Europe. 

Linstow reported this from Larus canus and noted that it differed 
from C. obvelatus in the length of the cordons and the presence of 
prominent cephalie papillae; other differences such as lengths of 
spicules and of female tails support the idea that this is a good 
species. 

COSMOCEPHALUS OBVELATUS (Creplin, 1825) Seurat, 1919a 


Synonyms.—s piroptera obvelata Creplin, 1825; Filaria obvelata 
(Creplin, 1825) Linstow, 18770; Dispharagus obvelatus (Creplin 
1825) Linstow, 1909a; Histiocephalus spiralis Diesing, 1851; Cosmo- 
cephalus papillosus Molin, 1859; Dispharagus papillosus (Molin, 
1859) Stossich, 1898; Cosmocephalus alatus Molin, 1860d. 





5. 





Fic. 297.—CoOSMOCEPIIALUS ADUNCUS. d, lIEAD END; U, MALE TAIL. AFTER 
STOSSICH, 1892 

fTosts—Primary: Actitis hypoleucus, A. macularia, Alca torda, 
Catorrhactes pachyrhynchus (new record), Larus argentatus, L. 
argentoides, L. canus, L. fuscus, L. marinus, L. maximus, L. medius, 
L. ridibundus, Mergus serrator, Puffinus kuhli, Sterna arctica, &. 
risoria, Totanus hypoleucus, T. maculatus, T. fuscus, Tringoides 
hypoleucus, Uria grylle; secondary: Unknown. 

Location —Esophagus. 

M orpholog y.—Cosmocephalus (p. 233): Cordons (fig. 298 a and b) 
scalloped on inner edge, the course of the cordons sinuous; originating 
in the dorso-ventral lines direetly behind the mouth, they first run 
posteriorly for a short distance, then loop forward again, then form 
a second curve to gain their posteriorly directed course; considerably 
farther posteriorly they form a third curve, running anteriorly in 
the lateral fields, and then anastomosing in pairs; the cuticle is 
somewhat raised at the level of the second curve. Lateral papillae 
bicuspid, at the level of the origin of the muscular esophagus; 
posterior to these 2 papillae there are 2 lateral alae, finely striated 
transversel y, extending to the posterior end of tlie esophagus. Mouth 
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with 2 lateral lips, each bearing a conical tooth and with a pair 
of very large papillae at the base. Buccal cavity or pharynx very 
long, straight and tubular, extending to the level of the bicuspid 
papillae. Nerve ring around esophagus near its origin. 

Male 5.7 to 19.9 mm. long by 240 to 2554 wide. According to 
Seurat, in specimens 12.2 mm. long the cordons are 4004 long, the 
bicuspid papillae are 4304 from the head end, and the tail is 420, 
long; according to Linstow, in specimens 5.7 mm. long the cordons 
are 260p long, the point of anastomosis is 724 from the head, and the 
tail length is 1/21 of the body length. Caudal alae hyaline, long 
and wide, uniting anterior to caudal extremity. According to Seurat, 
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FrGs. 208-299.—COSMOCEPHALUS OBVELATUS. 298, a, DORSO-VENTRAL VIEW 
AND b, LATERAL VIEW OF AN ANTERIOR END; €, FEMALE TAIL, VENTRAL VIEW. 
AFTER SEURAT, 1919. 299, MALE TAIL. AFTER LINSTOW, 1877 


there are 3 preanal papillae on the right side and 4 on the left; there 
are 5 pairs of pedunculated postanal papillae and in addition there 
are 5 small sessile papillae grouped between the 2 papillae of the 
most posterior pair. Linstow described and figured 10 pairs of 
papillae, of which 4 pairs are preanal and 6 pairs postanal, 1 pair 
of the latter lying between the 2 papillae of another pair at the caudal 
extremity (fig. 299). Spicules dissimilar and unequal, the right 
thick and 1304 long, the left slender and 4204 long in small speci- 
mens (Linstow), or 1554 and 540p long in large specimens (Seurat). 

Female 9.7 to 20 mm. long by 300 to 380& wide. According to 
Seurat, in a specimen 13.1 mm. long the cordons were 410y long, the 
bieuspid papillae 4904 from the head end, the vulva 2/5 of the total 
body length, or 5.5 mm., from the head end. the anus (fig. 2986) 
230 from tail end, the eggs 364 by 204, embryonated when oviposited. 
According to Linstow, in a specimen 9.77 mm. long the cordons were 
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440 long, their anastomosis 110,4 from the head end, and the eggs 
264 by 214. The tail is conical and ends in a small rounded button. 
Life history —Unknown; probably involves intermediate stages in 
other hosts. 
Distribution.—Europe, Africa (Algeria), and North America 
(United States (National Zoological Park, Washington, D. C.)). 


Genus DISPHARYNX Railliet, Henry, and Sisoff, 1912 


Synonyms.—Acuaria Bremser, 1811, part; Spiroptera Rudolphi, 
1819, part; Dispharagus Den. 1845, part. 

Generic diagnosis.—Acuariinae (p 211): Cordons recurrent, not 
anastomosing. Lateral papillae postcervical, small. Males with 
spicules unequal and dissimilar. Usually with 5 pairs of postanal 
papillae. 

Parasitic in esophagus, gizzard and proventriculus of birds. 

Type species.—Dispharyno nasuta (Rudolphi, 1819) Stiles and 
Hassall, 1920. 


KEY TO SPECIES Or DISPHARYNX 


1. Inadequately described ; from Falco minutus or Rhamphastos vitellinus.. 2. 
Adequately described; from hosts other than above-------------------- 3- 
2. Lips very small; cordons short; from Falco minutus. 
Dispharynx capitata, p. 240. 
Lips large; eordons long; from Rhamphastos vitellinus. 
Dispharynx crassissima, p. 243. 


3. Male with 7 pairs of postanal papillae; female 13 to 16 mn. long. 
Dispharynx magnilabiata, p. 241. 
Males with less than 7 pairs of postanal papillae; female not over 11 mm. 
In MM MENS A mmus xu eat aes 4. 
4. Male with 4 pairs of postanal papillae; longer spicule twice the length of the 
OA A Dispharynx rectovaginata, p. 243. 
Male with 5 pairs of postanal papillae; longer spieule either considerably 
more or considerably less than twice the length of the shorter one... 5. 
5. Vulva anterior to middle of body.......... Dispharynx nasuta, p. 237. 
Wilva posteriom to middle of body--.—....—----2-l2l2l2222.22222222222.222- 6. 
6. Posteervical papillae situated posterior to cordons; vulva just posterior to 
middle of body; longer spicule 2604 long... Dispharynx noctuae, p. 212, 
Postcervical papillae situated between the cordons; vulva in posterior third 
of body; longer spieule 4004 long or longer------------------------—- T. 
1. Postcervical papillae bicuspid; tail of male about 2754, of female about 
1204 long; spieules 1504 and 4004 long.-_---.- Dispharynx spiralis, p. 238. 
Posteervieal papillae tricuspid; tail of male 370g, of female 1704 long; 
spicules IOn nd SOS. long =>. <ooscocitcas Dispharynx laplantei, p. 241. 


See Addenda, p. 391, for a species of Dispharyno recently described 
by Smit and Notosoediro. 


DISPHARYNX NASUTA (Rudolphi, 1819) Stiles and Hassall, 1920 


Synonyms —Spiroptera nasuta Rudolphi, 1819; Peispharagus 
nasutus (Rudolphi, 1819) Dujardin, 1845; Acuaria (Dispharynz) 
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nasuta Railliet. Henry and Sisoff, 1919; Cheilospirura nasuta 
(Rudolphi. 1819) Ransom, 1916. 

Hosts.—Primary : Gallus gallus; secondary: Unknown, but prob- 
ably arthropods. Porcellio laevis reported as intermediate host by 
Piana; apparently he was dealing with DspAaryna spiralis. 

Location.—VProventriculus and gizzard and connective tissue 
between these. 

Morphology.—Dispharyno (p. 237): Two small lateral lips (fig. 
3004). Worms white or red. Esophageal bulb with 3 teeth, accord- 
ing to Schlegel. Cordons similar to those in D. spiralis (p. 239). 

Male 5 mm. long, filiform. Tail end (fig. 3000) spiral, according 
to most writers; Schlegel says it 1s not. According to Schlegel, the 
right spicule is long and thin, the left one-third as long, and thicker; 
both are dark brown. Five pairs of postanal papillae. 





Fic. 300.—DISPHARYNX NASUTA. JIEAD AND TAIL OF MALE. AFTER DUJARDIN, 1845 


Female 5 to 9 mm. long, or 9 to 10 mm. according to Schlegel. 
Tail end conical, or. according to Schlegel, awl-shaped. Vulva in 
anterior portion of body. according to Schlegel; some writers say 
that vulva is in posterior portion; this species has been confused with 
D. spiralis in some cases and some writers would unite the two as 
D. nasuta. Eggs thick-shelled. 

Life history.—Unknown; Piana reported a life history involving 
intermediate stages in the sow-bug, Porcellio laevis, but later writers 
believe he was dealing with D. spiralis. The 2 species may have very 
similar life histories. 

Distribution.—North America (United States), South America, 
Africa (Belgian Congo), Australia, and Guam. The records of this 
worm from various localities are believed by Railliet to be records of 
D. spiralis (p. 238). Both species need reconsideration before one 
may undertake to give their distribution with any certainty. 


DISPHARYNX SPIRALIS (Molin, 1858) Skrjabin, 1916b 


Synonyms.—Dispharagus spiralis Molin, 1858; Dispharagus nasu- 
tus of Plana, 1897; Dispharagus spiralis columbae Bridré, 1910; 
Acuaria spiralis (Molin, 1858) Railliet, Henry, and Sisoff, 1912. 
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Hosts.—Primary : Gallus gallus, Bonasa umbellus, Caceabis petrosa, 
Columbia livia, Meleagris gallopavo, Phasianus gallus, Numida me- 
leagris, Quisealus quiscula; secondary : sowbug (Porcellio laevis). 

Location,.—Fsophagus, proventriculus, and intestine, fixed in 
mucosa as adults, and encysted in connective tissue about esophagus, 
crop, proventriculus and intestine and in the mesentery of primary 
host; in anterior portion of digestive canal of secondary host. 

Morphology.—Dispharynoe (p. 237): No vesicular swelling ante- 
riorly. Four wavy cutaneous cordons (figs. 301, 302, and 303a) on 
anterior end, originating at the 2 papilliform lips, not anastomosing, 
but recurrent, the distal extremity of the cordons turning forward 
and extending anteriorly a short distance. Postcervical papillae 
small, bicuspid, situated between the recurrent branches of the cor- 
dons. Body usually rolled in a spiral. 





Fig. 301.—DISPHARYNX SPIRALIS. MALE. AFTER PIANA, 1807 


Male T to 8.3 mm. long by 230 to 3154 wide (fig. 301). Cordons 
415 to 5154 long. Five pairs of postanal and 4 pairs of preanal 
papillae. Cloacal aperture about 2154 from tail end. Long spicule 
4004 long, slender and curved; short spicule 1504 long, navicular. 
Ventral surface of body in cloacal region and for a certain distance 
anterior to cloaca covered with small, elongated shields which give 
the appearance of a longitudinal striation. 

Female 9 to 10.2 mm. long by 360 to 565p wide (fig. 302). Cordons 
9001 to 1.06 mm. long. Anus 1204 from tip of tail. Small mucron 
on tip of tail. Vulva in posterior portion of body, 2 to 2.45 mm. 
from tip of tail. Cylindrical ovejector (fig. 3035) curved, S-shaped 
at its origin, and then directed anteriorly; the limiting boundary of 
the vestibule and sphincter is clearly marked by an annular cuti- 
cular fold; varnish gland (trompe) unpaired, 2504 long. Eggs 36 
to 404 by 211, embryonated when oviposited. 

Life history —According to Piana, the life history of what he 
called Dispharagus nasutus, but which was apparently Dispharynx 
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spiralis, is as follows: The eggs of the worm pass out in the droppings 
and are eaten by sowbugs. The embryos escape and develop to in- 
fective larvae in the body cavity. When infested sowbugs are eaten 
by suitable birds, the larvae develop in them to adults. This work 
is based on comparative studies, not on experimental feedings. 

Distribution.—North America (United States and Porto Rico), 
Europe (Italy, France, Spain), Asia (Russian Turkestan), Africa 
(Tunis), and Australia. In addition to the above localities may be 
given Austria, Belgian Congo, and Algeria, as Railliet considers that 
the reports of D. nasuta from these places are probably records of 
D. spiralis. 





Fics. 302-203.—DISPHARYNX SPIRALIS. 302, FEMALE. AFTER PIANA, 1897. 3083, 
a, HEAD END. AFTER SEURAT, 1916. b, OVEJECTOR. AFTER SEURAT, 1919 


DISPHARYNX CAPITATA (Molin, 1860) Cram, 1927 


Synonyms.—Dispharagus capitatus Molin, 1860; Spiroptera alata * 
in Molin, 1860; Acuaria capitata (Molin, 1860) Railliet, Henry, and 
Sisoff, 1912. 

Hosts.—Primary : Falco minutus; secondary: Unknown. 

Location.—Proventriculus. 

Morphology —Dispharynz (p. 237) : Head conical, continuous with 
body. Cordons markedly flexed, short, strongly recurrent, not 
anastomosing. Mouth with 2 very small papilliform lips. Body 
fili form and dense, with delicate transverse striations. 

Male unknown. 

Female 11 mm. long by 3004 wide. Posterior extremity conical, 
apex obtuse. Anus not far from caudal extremity. 

Life history. —Unknown ; probably involves intermediate stages in 
other hosts. 


Distribution.—South America (Brazil). 








t Catalogue of the Vienna Museum. 
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DISPHARYNX LAPLANTEI Seurat, 1919a 


Synonym.— A cuaria (Dispharyna) laplantei Seurat, 1919. 

Hosts.—Primary : Garrulus glandarius cervicalis; secondary: Un- 
known. 

Location.—Proventriculus. 

Morphology.—Dispharyno (p. 237) : Body large, attenuated at ex- 
tremities. Cordons similar to those of D. noctuae and D. spiralis. 
Postcervical papillae tricuspid, subsymnietrieal; Seurat says they are 
situated as in D. spiralis, directly in front of the level of the excre- 
tory pore, but according to his figures the exeretory pore is 590p and 
3904 from the head end in the female and male respectively, whereas 
the cervical papillae are 6194 and 6724 from the head end in the 2 
cases. Mouth with 2 large triangular lips. 

Male 7.7 to 8.4 mm. long, with a maximum width of 3004; much 
slenderer than female. Cordons 4554 long. Caudal extremity 
coiled in spiral. Cloacal aperture 3704 from tail end. Four pairs 
of preanal and 5 pairs of postanal papillae, arranged as in D. noctuae 
and D. spiralis. Right spicule 2404 long, thick and falciform ; left 
spicule 8654 long, slender, pointed at tip, and not alate. 

Female 9.9 mm. long by 5654 wide. Cordons 8054 long. The 
massive body narrows suddenly posterior to the vulva, which is in 
the posterior third of the body, 2.87 mm. from the tail end; vulva 
not salient. Vestibule (fig. 304) extends 1504 anteriorly, then sud- 
denly turns posteriorly, a large unicellular gland being situated at 
this point; the descending branch is 3204 long and joins the branches 
of the varnish gland (trompe), there being no unpaired varnish 
gland. Anus 1704 from tip of tail. Eggs 37u by 25p, thick-shelled, 
embryonated when oviposited. 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—Atrica. (Medea and Ain Ograb). 


DISPHARYNX MAGNILABIATA (Molin, 1860) Gendre, 1920d 


Synonyms.—Dispharagus magnilabiatus Molin, 1860e; Spiroptera 
plataleae-ajajae * Molin, 1860; Acuaria (Cheilospirura) magnilabiata 
(Molin, 1860) Railliet, Henry and Sisoff, 1912; Chetlospirura magni- 
labiata (Molin, 1860) Stiles and Hassall, 1920. 

Hosts. — Primary: Ajaja ajaja, Platalea ajaja; secondary: 
Unknown. 

Location.—Detween the tunics of the gizzard. 

Morphology —Dispharynze (p. 237): Mouth with 2 large papilli- 
form lips spread out anteriorly. Cordons straight, not wavy, strongly 
recurrent. 


5 Catalogue of the Vienna Museum. 
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Male 7.5 mm. long by 2004 wide. Tail (fig. 305) loosely rolled in 
spiral. Caudal alae long and wide. Four pairs of pedunculated 
preanal and 7 pairs of postanal papillae. 

Female 13 to 16 mm. long by 30014 wide. 

Gendre (19204), on the basis of Molin's description of the cordons 
as recurrent, states that this species belongs in Dispharynæ and not 
in Cheilospirura, to which it had been assigned by Railliet, Henry, 
and Sisoff. 





Fics. 304—306.—304, DISPHARYNX LAPLANTEI, OVEJECTOR. AFTER SEURAT, 
1919. 305, DISPHARYNX MAGNILABIATA. MALE TAIL, AFTER DRASCHE, 
1884. 306, DISPHARYNX NOCTUAE. a, VULVA; b, ANTERIOR END, DORSAL 
VIEW; €, FEMALE; d, ANTERIOR END, LATERAL VIEW; €, OVEJECTOR AND 
VULVA. AFTER SEURAT, 1913 


Life history.—Unknown; probably involves intermediate stages 
in other hosts. 


Distribution.—South America (Brazil). 
DISPHARYNX NOCTUAE (Seurat, 1913a) Stiles and Hassall, 1920 


Synonym.—A cuaria noctuae Seurat, 1913; Acuaria (Dispharynz) 
noctuae Seurat, 19134. 

Hosts.—Primary: Carine noctua glaux; secondary: Unknown. 

Location.—Esophagus. 

Morphology.—Dispharynx (p. 237) : Mouth (fig. 306b and d) with 
2 triangular lateral lips, each bearing a large papilla at the base. 


Buccal cavity or pharynx narrow and remarkably long. Cervical 
papillae posterior to cordons. 
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Male 6.5 mm. long. Buccal cavity 170 to 2004 long. Caudal 
alae very large. Four pairs of preanal and 5 pairs of postanal 
papillae. Spicules 2604 and 115,4 long. 

Female 10 to 11 mm. long by 350p wide at the level of the vulva. 
Buccal cavity 280 to 3004 long. ‘Tail 1704 long. Vulva (fig. 306a 
and e) opening on an oval prominence directly behind the middle 
of the body. Eggs 434 by 921p, thick-shelled, embryonated when 
oviposited. 

Life history.—Unknown: probably involves intermediate stages 
in other hosts. 

Distribution. 





Africa (Algeria). 
DISPHARYNX RECTOVAGINATA (Molin, 1860) Cram, 1927 
Synonyms.—Dispharagus rectovaginatus Molin, 1860; Acuaria 
rectovaginata (Molin, 1860) Railhet, Henry, and Sisoff, 1912. 


fTosts—Primary: Falco ater; secondary: Unknown. 
Location.—Proventrieulus. 





Fic. 307.—DISPHARYNX  RECTOVAGINATA. lIEAD END AND TAIL OF MALE. AFTER 
DRASCHE, 1584 


Morphology —Dispharynz (p. 237): Head continuous with body. 
Mouth with 2 conspicnous triangular lateral lips, each bearing 2 
papillae. Body densely striated transversely and twisted in spiral. 
Two cordons (fig. 307), sinuous and recurrent, not anastomosing. 

Male 4 mm. long by 2004 wide. Posterior extremity (fig. 307) 
colled in 3 spiral turns. Caudal alae conspicuous, the margin thick- 
ened like a cord. Papillae thick, 4 pairs preanal and 4 pairs post- 
anal, alternately short and long. Left spicule twice as long as right. 

Female 6 mm. long by 4004 wide. Tail short and acutely conical, 
the anus not far from its extremity. 

Life history—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—South America (Brazil). 


DISPHARYNX CRASSISSIMA (Molin, 1860) Cram, 1927 


Synonyms —Dispharagus crassissimus Molin, 1860; Acuaria cras- 
sissima (Molin, 1860) Ruilliet, Henry and Sisoff, 1912. 
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Ilosís.—Primary: Rhamphastos vitellinus; secondary: Unknown. 

Location.—Proventriculus. 

Morphology—Dispharynx (p. 231) : Head continuous with body. 
Mouth with 2 large papilliform lips. Body with dense transverse 
striations. Anterior extremity not attenuated and with obtuse apex. 
Two cordons, long and thick, markedly flexed, strongly recurrent, not 
anastomosing. 

Male unknown. 

Female 12 mm. long by 5004 wide. Tail abruptly acute, conical, 
with very sharp tip. Anus not far from caudal extremity. Vulva in 
posterior part of body. 

Life history —Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—South America (Brazil). 


Genus ECHINURIA Soloviev, 1912 


Synonyms.—F'ilaria Mueller, 1787, part; Acuaria Bremser, 1811, 
part; Spiroptera Rudolphi, 1819, part; Dispharagus Dujardin, 1845, 
part; Zisfiocephalus Diesing, 1851, part; Dispharynz Railliet, 
Henry, and Sisoff, 1912, part; Zamannia Railliet, Henry, and Sisoff, 
1912. 

Generic diagnosis —Acuariinae (p. 211): Cordons not recurrent, 
but anastomosing posteriorly in pairs in the lateral fields; their 
course and relations to other structures are somewhat variable. 
Body sometimes provided with spines disposed in a regular manner. 
Spicules unequal and dissimilar. Postanal papillae 4 to 5 pairs, or 
lacking. Usually 2 uteri, occasionally only one (£. decorata). 
Vulva usually in posterior part of body. Parasitic usually in pro- 
ventriculus and gizzard, sometimes in tumors in gizzard, in birds. 

Type species —Echinuria jugadornata Soloviev, 1912. 


KEY TO SPECIES OF ECHINURIA 


1. Vulva in middle of body; cordons extend to near middle of body. 
Echinuria ardeae, p. 248. 
Valva in posterior portion of body; eordons where length is given, confined 
to anterior portion of body D. 
. Cordons elaborate, their inner part made up of transverse bands, their 
outer edge with posteriorly directed seales or teeth; esophagus one- 


fourth of total body lengthier longer . -——--..299 — MINE 9. 
Cordons not as described above; esophagus length, if given, much shorter 
than aboyetL. 2L cone c A EN ERRE 4. 


3. Cordons narrow and of same width throughout, their anastomosis 1 mm. 
from head end; posteervical papillae very large and 3-pointed. 

Echinuria squamata, p. 257. 

Cordons become progressively wider until they almost cover the body, their 

anastomosis 1.9 to 2.4 mm. from head end; posteervical papillae very 

small and inconspicuous and with only 1 point. Echinuria decorata, p. 250. 
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4. Vulva posterior, dividing body in ratio of 4:1. 
Echinuria phoenicopteri, p. 257. 


Vulva near posterior extremity of body, just anterior to anus... 5. 

5. Body with 2 double rows of spines extending almost entire length of 
e E A educi Ede 6. 
Body without such rows of spines, or at least none described... $. 


6. Male 3.4 mm. long; female 4 to 11 mm. long; body surrounded by a cuticular 
fold just osten to anastomosis of cordons; longitudinal rows of spines 
originate just posterior to this fold----------- Echinuria horrida, p. 253. 

Male 9 mm. long or longer; female 15 mm. long or longer; no cuticular 
fold as above; longitudinal rows of spines originate far anterior to 
A A ee Reet eee As 

. Male 9 nun. long; spicules 706, and 208, long, respectively. 

Echinuria uncinata, p. 246. 

Male 11 to 12 mm. long; spicules S394 and 1404 long, respectively. 
Echinuria jugadornata, p. 245. 
8. Posterior extremity of female ending in a well-developed spur.........- 9: 
Posterior extremity of female without sueh Spurz ooo 10. 
9. Male and female described ; female 19 mm. long; mouth with 2 small incon- 
Si dcr T —À Echinuria contorta, p. 249. 
Only female deseribed; 5 to 10 mm. long; mouth with 2 large conspicuous 
Projectin iPS- -a Echinuria calcarata, p. 249. 

10. Description incomplete; from Ciconia maguari. 

Echinuria longeornata, p. 255. 
Promæboststothen than abore- <= cion a a e aa JE 

11. Left spicule 6 times as long as right... Echinuria longevaginata, p. 256. 
Left spicule less than 6 times as long as right--------------------—- 12. 

12. Male 6.5 mm. long; female 6 to 12 mm. long; right spicule 1801, left spicule 

SUN, longs eges 32u by 20u--..._._....._.... Echinuria leptoptili, p. 254. 
Male 11 to 11.5 mm. long; female 13 to 15 mm. long; right spicule 190 to 

2101, left spicule 650 to 675g, long; eggs 28u by 1Sy. 
Echinuria hargilae, p. 253. 


-1 


ECHINURIA JUGADORNATA Soloviev, 1912 


I osts.—Primary: Anas boschas; secondary: Unknown. 

Location.—In tumor at union of proventriculus and gizzard. 

Morphology —Echinuria (p. 244) : Cuticula smooth, not striated, 
provided with 4 longitudinal rows of spines (fig. 208b) each 5Tp 
long by 32» wide at the base, originating a little behind the anterior 
extremity and extending to the posterior extremity of the body. 
Mouth with 2 projecting lips and 6 papillae, not always readily 
visible. Four cordons (fig. 308 a) extend posteriorly from the buccal 
aperture and join in pairs at their posterior terminations. Pharynx 
1634 long by 47» wide. 

Male 11 to 12 mm. long by 6004 wide. Cordons 169,4 long by 14, 
wide. ‘Tail (fig. 308c) curved ventrally. Spicules unequal, one 839p 
long by 214 wide, and curved, the other 1404 long by 334 wide, or 
wider. 

Female 15 to 16 mm. long by 8004 wide. Cordons 7924 long by 
29. wide. Tail pointed. Eggs 35.44 by 21.8u, with shells 3u thick. 
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Life history —Unknown; probably involves intermediate stages in 
other hosts (see Æ. uncinata, p. 246). 

Distribution.—Asia (Russian Turkestan). 

There is nothing in the description, given up to this time, of Æ. 
jugadornata and E. uncinata to differentiate the one from the other, 
except the slight difference in the size of the male as shown in the 
key, whereas the size of the females is the same, the character of 
the head and cordons is identical, the hosts of the 2 species are closely 
related, and both form nodules or tumors. Since there are several 
points on which the 2 descriptions are not comparable, however, due 
to scarcity of detailed statement 1n one or the other (such as caudal 





Fic. 308. 





ECHINURIA JUGADORNATA. a, CORDON. AFTER SOLOVIEV, 1912. b, HEAD 
END; C, MALE TAIL. FROM SKRJABIN, 1916, AFTER SOLOVIEV, 1912 


papillae, spicule lengths, position of vulva, etc.), and since Soloviev 
would undoubtedly have made a study of Æ. uncinata before placing 
it as he did in his new genus with E. jugadornata, the present writer 
accepts Æ. jugadornata as a good species on Soloviev's authority in 
default of evidence, but wishes to invite attention to this lack of 
any adequate evidence on which to differentiate it from Æ. uncinata. 

Since writing the above, the present writer has found specimens 
agreeing with the description of E. uncinata and finds that the lengths 


of the spicules of the male differ somewhat from those given for £F. 
jugadornata. 


ECHINURIA UNCINATA (Rudolphi, 1819) Soloviev, 1912 


Synonyms.—Spiroptera uncinata Rudolphi, 1819; Dispharagus 
uncinatus (Rudolphi, 1819) Railliet, 1893; Acuaria (Hamannia) 
uncinata (Rudolphi, 1819) Railliet, Henry, and Sisoff, 1912; 
Hamannia uncinata (Rudolphi, 1819) Stiles and Hassall, 1920. 

Hosts.—Primary: Anas boschas domestica, A. penelope, A. 
rubripes, Anser cinereus domesticus, Cygnus olor domesticus, Nettion 
carolinense; secondary: Small crustaceans, (Daphnia pulez). 
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Location.—Esophagus, proventriculus, gizzard and small intestine, 
in the mucosa, and reported once from air saes, of primary host; in 
body cavity of secondary host. 

Morphology —Echinuria (p. 244): Mouth with 2 lips and 6 
papillae. Anterior end (figs. 309 and 3104) not provided with a 
vesicular swelling, but bearing 4 cutaneous cordons which anastomose 
in pairs on the lateral surfaces. On each side of the body a double 
iongitudinal series of small spines extending posteriorly almost to 
the end of the body and swinging anteriorly to the dorsal surface 
between the cordons. Cordons inflected toward the latero-ventral 
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Fics. 209-310.—ECHINURIA UNCINATA. 309, IIEAD END; VENTRAL 
VIEW. AFTER SEURAT, 1919. 310, a, IIEAD END, DORSAL VIEW ; 0, 
CROSS SECTION, AND C, VENTRAL VIEW OF MALE TAIL, AFTER 
SCIINEIDER, 1866. 


lines where they are joined a short distance beyond the excretory 
pore, the change of course being especially noticeable in the latero- 
dorsal cordons which pass beneath the cervical papillae. Cervical 
papillae quite far forward, at level of nerve ring, at the height of 
the third spine of the external row. 

Male 9 to 10 mm. long. Tail (fig. 3100 and c) with straight caudal 
alae, somewhat vesicular. Schneider states that there are 4 pairs 
of preanal and 4 pairs of postanal papillae, but his figure indicates 
that the first pair of postanal papillae are double, suggesting that 
there are 5 pairs of postanal papillae; Linstow reports 5 pairs. The 
preanal are arranged in 2 groups of 2 pairs each set close together. 
The long spicule is slender and alate, with a cuplike widening at its 
free end: the other spicule is short and thick. The present writer 

3612—27 15 
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has recently found specimens agreeing with the descriptions of this 
species, in Vettion carolinense and Anas rubripes, and is able to add 
the following particulars: Male 8 to 10 mm. long by 3004 to 500p 
wide. In a male 8 mm. long, cordons 5004 long by 204 wide; 
pharynx 1334, esophagus 8304, long; cloacal aperture 330p from pos- 
terior end; spicules 7064 and 208, long, respectively. 

Female 12 to 18.5 mm. long. In a female 12 mm. long by 515p 
wide, the pharynx is 1504 long; cordons 748» long by 254 wide; vulva 
1.3 mm., anus 250u, from posterior end; eggs 37u by 204. Vulva 1 
to 1.4 mm. from tip of tail. Ovejector of type of Dispharyne 
ovejector, composed of short vagina perpendicular to wall of body 
and joining the ovejector proper; this is directed posteriorly and is 
divided into a vestibule and sphincter, the limit of which is marked 
by a thickening of the muscular tunic. The sphincter passes directly 
to the 2 branches of the trompe; these extend parallel to the ovejector 
to join the uteri; the latter extend forward at first, twist into a loose 
spiral, then separate, one continuing anteriorly while the other turns 
and extends posteriorly. Numerous thick-shelled eggs. 

Life history—According to Hamann, the eggs pass out in the 
feces of birds and on getting to water may be swallowed by water 
fleas, Daphnia pulex. In the intestine the embryo escapes from the 
egg and makes its way to the body cavity, where it develops to an 
infective larva 1.7 to 2 mm. long. When such infected water fleas 
are eaten by suitable bird hosts, the worms develop to maturity. 

Distribution—Europe (Germany and France) and Africa (Al- 
seria) and North America (United States). 

See the discussion of this species in connection with £. jugadornata 
(p. 246). 


ECHINURIA ARDEAE (Smith, Fox, and White, 1908) Cram, 1927 


Synonyms.—Dispharagus ardeae Smith, Fox, and White, 1908; 
Acuaria ardeae (Smith, Fox, and White, 1908) Ward, 1918. 

Hosts.— Primary : Ardea herodias; secondary: Unknown. 

Location.—Alimentary tract. 

Morphology.—Echinuria (p. 244): Body slightly attenuated an- 
teriorly. Cuticula rather coarsely striated transversely. Mouth 
(fig. 311 a and b) with 2 prominent lateral lips, each with a pair of 
papillae. Cordons originating at the base of the lips on each side, 
passing posteriorly along the submedian lines to nearly the middle 
of body length, then passing dorsally and ventrally, respectively, to 
anastomose with the corresponding cordons from the opposite side. 

Male unknown. 

Female 17 mm. long by 7004 wide. Head 150y wide at base of 
lips. Anterior esophagus 8004 long by 50 to 904 wide; posterior 
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esophagus 1.2 mm. long by 2004 wide. Vulva near middle of body 
length. Anus 3504 from tail end; at this level the body suddenly 
narrows to form a conical tail, with a marked latero-ventral rounded 
prominence on each side of the anus (fig. 311c). Eggs not found. 

Life history —Unknown; probably involves intermediate stages 
in other hosts (see Æ. uncinata, p. 246). 

Distribution. —North America (United States (Zoological Garden, 
Philadelphia, Pennsylvania) ). 


ECHINURIA CALCARATA (Molin, 1860) Cram, 1927 


Synonyms.—Dispharagus calcaratus Molin, 1860; Acuaria cal- 
carata (Molin, 1860) Railliet, Henry, and Sisoff, 1912; Mamannia 
calcarata (Molin, 1860) Stiles and Hassall, 1920. 

Hosts—Primary: /bis guarauna; secondary: Unknown. 

Location.—Proventriculus. 

Morphology —Echinuria (p. 244) : Characters of the genus. 

Male unknown. 





Fic, 311.— ECHUnINURIA ARDEAE. @, FRONT VIEW AND b, LATERAL VIEW OF HEAD; C, 
FEMALE TAIL. AFTER SMITH, FOX, AND WHITE, 1908 


Female 8 to 10 mm. long by 2004 wide. Mouth with 2 large con- 
spicuous projecting lips (fig. 312 a and 6). Cuticula transversely 
striated. Anterior extremity of body appreciably attenuated. Four 
long cordons, not recurrent but anastomosing posteriorly. Poste- 
rior extremity with a spur-like appendage (fig. 312c). Anus near 
caudal extremity. Vulva anterior to anus. 

Life history —Unknown; probably involves intermediate stages 
in other hosts (see X. uncinata, p. 246). 

Distribution.—South America (Brazil). 

This species may be identical with £. contorta, but the description 
is not sufficiently complete for a definite decision in regard to this. 


ECHINURIA CONTORTA (Molin, 1858) Cram, 1927 


Synonyms.—Dispharagus contortus Molin, 1858; Spiroptera fal- 
cinelli Rudolphi, 1819; Acuaria falcinelli (Rudolphi, 1819) Molin, 
1860; Acuaria contorta. (Molin, 1858) Railliet, Henry, and Sisoff, 
1919; Mamannia contorta (Molin, 1858) Stiles and Hassall, 1920. 


250 BULLETIN 140, UNITED STATES NATIONAL MUSEUM 


Spiroptera falcinellài Rudolphi, 1819, is a nomen nudum and hence 
not available. 

IH osts.—Primary : [bis falcinellus, Falcinellus igneus; secondary: 
Unknown. 

Location.—ln muscular ventriculus (gizzard). 

Morphology —Echinuria (p. 244): Mouth with 2 small incon- 
spieuous lips. Cuticula with dense transverse striations which are 
twisted irregularly. Four cordons (fig. 3132), anastomosing. 

Male Y to 8 mm. long by 2004 wide. Tail (fig. 3130) curved. 
Caudal alae wide, semilunar, and transversely striated. Molin states 
that there are 7 pairs of caudal papillae, but only figures 3 pairs 
cf postanal papillae. 
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Fics. 312-313.—312, ECHINURIA CALCARATA.  ((, LATERAL AND 0, VENTRAL VIEW OF 
HBAD; €, FEMALE TAIL. AFTER DRASCHE, 1884. 313, ECHINURIA CONTORTA. 4, 
ANTERIOR END; b, MALE TAIL; C, FEMALE TAIL, SIIOWING VULVA AND ANUS, AFTER 
MoLIN, 1861 


Female 19 mm. long by 40& wide. Caudal extremity (fig. 313c) 
with short, obtusely conical lateral appendages. Anus said to be at 
caudal apex. Vulva somewhat anterior to anus. 

Life history—Unknown; probably involves intermediate stages 
in other hosts (see Æ. uncinata, p. 246). 

Distribution.—1ljurope (Italy (Padua) and Austria (Vienna) ). 


ECHINURIA DECORATA, new species 


Hosts.—Primary: Colymbus auritus; secondary: Unknown. 

Location.—Beneath lining of gizzard. 

AMorphology.—Echinuria (p. 244) : No cephalic papillae observed. 
Mouth with 2 simple triangular lateral lips, followed by a pharynx 
and a two-part esophagus. Esophagus long, more than one-fourth 
of body length. Nerve ring at union of pharynx and anterior esoph- 
agus. Cuticula transversely striated. Cordons (fig. 314 a and b) 
long and becoming progressively wider until they practically cover 
the entire body width; they are elaborate in structure, the outer 
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edge markedly dentate; anastomosis at level of anterior fourth of 
posterior esophagus or somewhat posterior to this. Lateral papillae 
posteervical, very small, situated just posterior to anastomosis of 
cordons. 

Male 14 mm. long by 3004 wide. Pharynx 3164 long; anterior 
esophagus 1144 long; posterior esophagus 3.4 mm. long. Cordons 
extend 880, along posterior esophagus, their total length 1.9 mm. 
Caudal extremity (fig. 3147) tightly coiled, very difficult to unroll; 
the present writer was unable to straighten it sufficiently to make 
as detailed observation of the caudal structures as was desired. 
Cloacal aperture about 3404 from tail end. Caudal alae thick, their 
free edges curled ventrally. At least 8 pairs of caudal papillac: 
there 1s a group of 3 pairs of preanal papillae fairly close together, 
and there are at least 5 pairs of postanal papillae, of which 4 pairs 
are large and pedunculated and the most posterior. pair is relatively 
small and close to the tail end. Spicules unequal (fig. 314 y and A) 
and dissimilar; right spicule short and thick, consisting of a strongly 
cutinized (or chitinized) part with sharply pointed free end, and 
extending beyond this a hyaline portion less sharply pointed, the 
spicule length being 1914 without the hyaline distal end, and 9074 
with it, and the maximum width being 584; the left spicule is more 
than twice as long as the right and more slender, being 4574 long 
by 294 wide, with a blunt distal end. No gubernaculum. 

Female 15 to 17.5 mm. long by 3154 wide. Pharynx 332 to 398p 
long; anterior esophagus 714 to 8304 long; posterior esophagus 3.2 
to 3.8 mm. long. Cordons extend for 8304 to 1.1 mm. along the 
posterior esophagus, their total length 1.9 to 9.7 mm., the former in 
a specimen 15 mm. long, the latter in one 17.5 mm. long. Caudal 
extremity (fig. 314c) conical, blunt. Anus 1994 from tail end. 
Vulva near posterior end of body, just anterior to anus, 350u4 from 
tail end in small specimens and 448p in the largest specimen; vulvar 
lips (fig. 314d) large and projecting; diameter of body «decreases 
suddenly below the posterior lip. Only 1 uterus and 1 ovary. Ove- 
jector long and simple, composed of 2 parts, a long, large vestibule. 
2.3 to 2.4 mm. long by 1334 wide, extending anteriorly m a straight 
line from the vulva, sometimes with a twist about midway (fig. 
914e) ; a narrow sphincter 664p long by 41.54 wide connects this 
with the uterus; no varnish gland (ov trompe) is present if the 
present writer interprets these structures correctly. The uterus at- 
tains a width of 2324 and is closely packed with eggs; it extends in 
a straight course anteriorly to near the posterior end of ihe eso- 
phagus, and at that level 1t 15 considerably reduced in width: it 
then turns posteriorly and soon joins the ovary which has a con- 
voluted course. Eggs 364 by 21p. 
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Life history —Unknown; probably involves intermediate stages 
in other hosts (see Æ. uncinata, p. 246). 


Distribution.—North America (United States (National Zoologi- 
cal Park, Washington, D. C.) ). 

Type specimens.—United States National Museum (Bureau of 
Animal Industry) Helminthological Collection No. 18566; collected 
by Dr. Leigh Giltner. 

The female genitalia of this species as described above are very 
different from those of Æ. uncinata as described by Seurat. The lat- 
ter species has a short ovejector of the type of Dispharynx with a bi- 
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Fic. 314.—EcHINURIA DECORATA. 4, ANTERIOR END; b, CORDON; €, FEMALE TAIL; d, 


VULVA AND VESTIBULE; €, VULVA, OVEJECTOR, AND UTERUS; f, MALE TAIL; Y AND h, 
SPICULES. ORIGINAL 


partite varnish gland (trompe) which connects with the 2 uteri. As 
a transition form between the didelphic Æ. uncinata and the monodel- 
phic FE. decorata there is E. hargilae. Baylis and Daubney state 
that this species may be considered monodelphic, as it has only 1 
functional uterus, the other uterus being represented only by a 
blind sac-like structure. , In Æ. decorata even this remnant has dis- 
appeared. The present writer has been unable to find any refer- 
ence to any other monodelphic form in the Spiruroidea; whenever 
the number of uteri is given there are always two or more. The 
absence of any reference to the character of the internal genitalia 


in the great majority of forms, however, indicates the need for 
closer observation and more extensive description. 


NEMATODE PARASITES OF BIRDS 255 


The position of the vulva and its prominent lips, and the mono- 
delphic nature of this species relate X. decorata to E. hargilae, 
whereas the length of the esophagus and the elaborate nature of the 
cordons relate it to Æ. squamata. 


ECHINURIA HARGILAE (Baylis and Daubney, 1923) Cram, 1927 


Synonyms —Acuaria (Echinuria) leptoptili (Gedoelst, 1916) of 
Baylis and Daubney, 1922; Acuaria (Echinuria) hargilae Baylis and 
Daubney, 1923. 

Hosts. —Primary: Leptoptilus dubius; secondary: Unkown. 

Location.—Not given. 

Morphology —Echinuria (p. 244): Cuticula finely striated trans- 
versely. Cordons 204 wide, extending posteriorly for 950 to 1.1 
mm., with a slight forward bend where they anastomose. No cuti- 
cular spines. Cervical papillae prominent, slender, situated a little 
posterior to the lateral bends of cordons. 

Male 11 to 11.5 mm. long by 234u4 wide. Caudal extremity coiled 
several times in a spiral. Caudal alae 7004 long. Cloacal aperture 


. d 


Fig. 315.—ECHINURIA HARGILAE. @, ANTERIOR END; b, RIGHT SPICULE. AFTER 
BAYLIS AND DAUBNEY, 1922 
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115» from tip of tail. Four pairs of preanal papillae and 5 pairs 
of postanal papillae. Right spicule short, 190 to 2104 long, much 
curved (fig. 3150), twisted and flanged; left spicule long, 650 to 
6 (5p long, slender, gently curved, and not twisted. 

Female 13 to 15 mm. long by 3604 wide. Vulva 1704 from tail 
end, its anterior lip prominent. Vagina extends anteriorly 1.4 mm. 
Daylis and Daubney say that this species may be considered mono- 
delphic. They state: “ The posterior set of organs * * * rep- 
resented merely by a blind sac-like uterus which runs back to the 
vicinity of the vulva. The anterior uterus runs forward to within 
1.75 mm. of the anterior end of the body, the ovary commencing at 
this point and running backwards.” Anus 504 from tail end. Eggs 
28u by 18y. 

Life history—Unknown; probably involves intermediate stages 
in other hosts (see Æ. uncinata, p. 246). 

Distribution.—Asia (India (Caleutta) ). 


ECHINURIA HORRIDA (Rudolphi, 1809) Cram, 1927 


Synonyms.—Strongylus horridus Rudolphi, 1809; Spiroptera gal- 
linulae Rudolphi, 1819; Spiroptera aculeata Creplin. 1825; Spirop- 
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tera horrida (Rudolphi, 1809) Diesing, 1851; Filaria spinifera 
Schneider, 1866; Filaria aculeata (Creplin, 1825) Linstow, 1876; 
Dispharagus aculeatus (Creplin, 1825) Stossich, 1891; Echinuria 
spinifera (Schneider, 1866) Soloviev, 1912. 

Hosts.—Primary : Scolopax gallinula, Charadrius hiaticula, Tringa 
variabilis, T. alpina; secondary : Unknown. 

Location.—Proventriculus. 

Morphology.—Echinuria (p. 244): Mouth with 2 lips, dorso-ven- 
tral, according to Stossich, but probably lateral. From these there 
originate on each side an arc formed of a row of spines (this does 
not agree with Stossich's figure (fig. 317) ) and followed on each side 
by a longitudinal row of strongly developed spines, inclined. poste- 
 riorly, which diminish toward the tail and disappear just anterior to 
its extremity, according to Stossich. According to Schneider (fig. 
316), the cordons are conspicuous; directly under the curve where 
they unite the body is surrounded by a cuticular fold, and 2 double 
rows of spines originate at this point and extend to the eaudal ex- 
tremity, the 9 rows on each side starting together and then spreading 
out in a bow. 

Male 3.4 mm. long. Tail coiled in 3 or 4 spiral turns. Caudal 
alae very slender. Four pairs of preanal and 4 pairs of postanal 
pedunculated papillae. Large spicule arcuate, enlarged at its base 
and hooked at the end ; small spicule bifurcate. 

Female 4.09 to 11.25 mm. long. Tail slender, almost straight, 
somewhat obtuse at the extremity. Anus close to end of tail. Vulva 
very close to anus. Eggs 424 by 23 elliptical and thick-shelled. 

Life history —Unknown; probably involves intermediate stages in 
other host (see Æ. uncinata, p. 246). 

Distribution.—YTEurope (Germany (Greifswald) ). 

Schneider (1866) renamed this species, but gave no reasons for 
doing so. Soloviev (1912) accepts the specific name spinifera 
Schneider, but credits it to Rudolphi. 


ECHINURIA LEPTOPTILI Gedoelst, 1916 


Synonym.—Acuaria (Echinuria) leptoptili (Gedoelst, 1916) Bay- 
lis and Daubney, 1923, not of Baylis and Daubney, 1922 (see Æ. 
hargilae, p 953). 

H osts.—VPrimary: Leptoptilus crumenifer; secondary: Unknown. 

Location.—Stomach (Gizzard). | 

Morphology.—Echinuria (p. 944) : Cuticula transversely striated. 
Mouth with 2 lateral lips ending in a blunt point, each provided 
with 2 lateral, symmetrical, pedunculated papillae. Cordons (fig. 
918a) anastomosing: they are made up of small simple bands with 
margins scalloped, or, according to Gendre. denticulate as in Æ. 
squamata, projecting 164 from the cuticula. Cervical papillae coni- 
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cal, only slightly projecting, in the lateral lines a little posterior to 
the curve formed by the anastomosing of the cordons. 

Male 6.55 mm. long by 2604 wide. Tail (fig. 318 b) about 160u 
long, about 1/40 of total body length. Cordons 6104 long. Caudal 
alae membranous and transversely striated ; no subdivision into 2 con- 
centric zones as in certain species of Acuaria. Four pairs of preanal 
and 5 pairs of postanal papillae. Spieules (fig. 318 c and d) unequa! 
and dissimilar; the left 9004 long, flexible, the right 1804 long by 
19u4 wide, areuate and robust. 

Female 6 to 12 mm. long by 360 to 4004 wide. Cordons 900 to 
6704 long. Gedoelst describes a membranous expansion of the cuti- 
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Figs. 316-318.—ECIINURIA HORRIDA. 316, HEAD END. AFTER SCHNEIDER, 1866. 317, 
HEAD END. AFTER Srossich, 1891. 318, ECHINURIA LEPTOPTILI. d, HEAD END; 
b, MALE TAIL; €, LEFT SPICULE; d, RIGHT SPICULE (TIE SMALL DRAWING SHOWING 
ORIFICE AT FREE END DILATED ON PRESSURE) ; €, FEMALE TAIL. AFTER GENDRE, 1926 





cula along the lateral lines of the caudal region, extending from a 
point 504 from the tail end and measuring 4004 wide. Gendre docs 
not mention this; he states that the dilation of the body just ante- 
rior to the vulva, as described by Gedoelst, is due to contraction of 
the body. Anus 65 to 955, according to Gedoelst, or 50p, according 
to Gendre (fig. 318 e), from tail end. Vulva 80 to 145p, according 
to Gedoelst, or 2104, according to Gendre, anterior to anus. Eggs 
o2 by 20p. 

Life history.—Unknown; probably involves intermediate stages in 
other hosts; (see Æ. uncinata, p. 246). 

Distribution.—Atrica (Belgian Congo and Dahomey). 


Un 


ECHINURIA LONGEORNATA (Molin, 1860) Cram, 1927 


Synonyms.—Dispharagus longeornatus Molin, 1860c: Spiroptera 
ardeae-maguari® Molin, 1860; Acuaria longeornata (Molin, 1860) 
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Railiet, Henry, and Sisoff, 1912; Zamannia longeornata (Molin, 
1860) Stiles and Hassall, 1920. 

Hosts.—Primary: Ciconia maguari; secondary: Unknown. 

Location.—Proventriculus. 

Morphology.—E chinuria (p. 244): Mouth with 2 small inconspicu- 
ous lips. Cordons very long, briefly recurrent (brevi regredientes), 
according to Molin; Gendre (1919) says this may be a retraction due 
to fixation, a thing he has seen in Æ. leptoptili; if the cordons were 
truly recurrent the species would belong in Synhimantus; the cor- 
dons anastomose in pairs. Cuticula with thick transverse striations. 

Male unknown. 

Female 8 mm. long by 2004 wide. Anus near caudal apex. Vulva 
small, anterior to anus. 

Life history—Unknown; probably involves intermediate stages in 
other hosts; (see Æ. uncinata, p. 246). 

Distribution—South America (Brazil). 


ECHINURIA LONGEVAGINATA (Molin, 1860) Cram, 1927 


Synonyms —Dispharagus longevaginatus Molin, 1860c; Spirop- 
tera ciconiae-maguari” Molin, 1860; Acuaria longevaginata (Molin, 
1860) Railliet, Henry, and Sisoff, 1912; Synhimantus longevaginata 
(Molin, 1860) Skrjabin, 1924. 

[Hosts —Primary: Ciconia maguari; secondary : Unknown. 

Location.—Esophagus. 

Morphology —Echinuria (p. 244): Mouth with 2 projecting tri- 
angular, lateral lips (fig. 319@). Cuticula transversely striated. 
Anterior extremity markedly attenuated. Cordons long and 
straight, anastomosing. According to Molin, the cordons are briefly 
recurrent here as in Æ. longeornata, they are regarded in this case, 
as in that, as not recurrent for the reasons given in discussing that 
species. 

Male 6 mm. long by 1004 wide. Posterior extremity twisted spir- 
ally, excavated ventrally, and with acute apex. Caudal alae (fig. 
319 b) long and wide, with thick edges. Four pairs of preanal and 
5 pairs of postanal papillae, very small. Right spicule short and 
thick; left spicule six times as long as right, slender and alate. 

Female T to 8 mm. long by 2004 wide. Tail conical, with blunt 
tip. Anus near end of tail. Vulva anterior to anus. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts, (see EF. uncinata, p. 246). 

Distribution.—South America (Brazil). 
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ECHINURIA PHOENICOPTERI (Seurat, 1916) Seurat, 1916 


Synonym.—4Acuaria  (Hamannia) phoenicoptert Seurat, 1916; 
Hamannia phoenicopteri (Seurat, 1916) Stiles and Hassall, 1990. 

lTosts.—Primary: Phoenicopterus roseus; secondary: Unknown. 

Location.—In mucosa of proventriculus. 

Morphology —Echinuria (p. 244): Anterior extremity (fig. 320 a 
and b) with 2 cordons on the lateral and ventral surfaces, the sym- 
metry in the anterior body being bilateral, but not radial, in this 
respect; the cordons anastomose a little below the nerve ring. There 
are also 4 rows of spines, the 2 latero-dorsal rows originating 60u 
from the head end, and the 2 latero-ventral rows originating poste- 
rior to these at the point where the cordons turn. 

Male unknown. 

Female known only as immature adult at end of fourth larval 
stage. This adult 2.2 mm. long by 654 wide, as viewed through the 
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ics. 319-320.—319, ECHINURIA LONGEVAGINATA. @, LIEAD; b, MALE TAIL. AFTER 
DRASCHBE, 1884. 320, ECUINURIA PIIOENICOPTERI, IMMATURE FEMALE. « AND 
b, IIEFAD END; €, TAIL; d, VULVA AND OVEJECTOR. AFTER SEURAT, 1916 


euticula of larva. Vulva not salient, situated at anterior fifth of 
body length. Ovejector (fig. 390 d) directed posteriorly; the reser- 
voir large, the sphincter short. Tail (fig. 320 c) digitiform, rounded 
at tip. 

Larva, fourth stage, with slender body, attenuated at both ex- 
tremities. Cuticula with fine transverse striations. Mouth with 2 
lateral lips, each projecting as a tooth. 

Life history —Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Africa (Algeria). 


ECHINURIA SQUAMATA (Linstow, 1883) Cram, 1927 


Synonyms.—Filaria squamata Linstow, 1883; Dispharagus squa- 
matus (Linstow, 1883) Stossich, 1891; Acuaria squamata (Linstow, 
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1883) Railliet, Henry, and Sisoff, 1912; Mamannia squamata (Lins- 
tow, 1883) Stiles and Hassall, 1920. 

Hosts—Primary: Phalacrocorax carbo, Carbo cormoranus; sec- 
ondary: Unknown. 

Location.—Intestine. 

Morphology —Echinuria (p. 244): Mouth with 2 rounded hyaline 
lateral lips, only slightly projecting. Esophagus one-fourth of total 
body length. Tail 1/288 of body length. Body attenuated anteriorly 
and thiekened posteriorly. In the submedian lines are cordons 
(fig. 321a and b) made up of peculiar ring-like bands which appear 
on the margin as posteriorly directed scales; the cordons anastomose 
1 mm. from the head end; at each point of anastomosis there is a 
large 3-pointed cervical papilla from which there extends posteriorly 
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ig, 321,—ECHINURIA SQUAMATA. d, ANTERIOR END; b, DETAIL OF CORDON. AFTER 
LINSTOW, 1883 


a simple straight cordon, according to Linstow. ‘There is a ques- 
tion as to whether this simple straight cordon as described by Lins- 
tow may not be a lateral ala or a prominent lateral line; he states 
that tlese cordons are in the dorsal and ventral lines, but as they 
proceed from the lateral cervical papillae they should be in the 
lateral lines. 

Male unknown. 

Female 24 mm. long by 7204 wide. Eggs 39u by 24, thick-shelled. 

Life history —Unknown; probably involves intermediate stages 
in other hosts. 

Distribution—Asia (Turkestan). 


Genus RUSGUNIELLA Seurat, 1919a 


Synonyms.—Filaria Mueller, 1787, part; Acuaria Bremser, 1811, 
part; Spiroptera Rudolphi, 1819, part; DispAaragus Dujardin, 1845, 
part. 

Generic diagnosis —Acuarinae (p. 211) : Body elongate, relatively 
slender. Cephalic region with 2 cutaneous ornamentations, crescent 
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shaped, originating at the angles of insertion of the buccal lips and 
extending on the lateral surfaces as 2 epaulets. Two lateral alae 
sometimes present, originating slightly posterior to the cordons 
(epaulets). Precervical papillae set in the alae when alae «are 
present. Excretory pore ventral, posterior to nerve ring. Mouth 
with 2 upright lateral lips, each with a pair of large sessile papillae 
near their angles of insertion. Bueeal cavity or pharynx tubular, 
slightly widened anteriorly. Esophagus clearly differentiated into 
an anterior, transparent, muscular portion, surrounded anteriorly 
by the nerve ring, and a posterior, opaque, glandular portion. Vulva 
with projecting lips a short distance anterior to middle of body. 
Ovejector cylindrical, directed anteriorly; uteri and ovaries opposed. 
Male unknown. Parasitic in esophagus (and gizzard?) of Chara- 
drides, Longipennes, and Pygopodes. 

Type species. —Rusguntiella elongata (Rudolphi, 1819) Seurat, 
19194. 


KEY TO SPECIES OF RUSGUNIELLA 


1. Females 4 to 6 mm. long; female tail 1/34 of total body length; no lateral 


dae described or figured... accu Rusguniella vanelli, p. 260 
Females 24 to 40 mm. long: female tail 1/102 of total body length; lateral 
uegreenis...- AAA Rusguniella elongata, p. 259 


RUSGUNIELLA ELONGATA (Rudolphi, 1819) Seurat, 1919a 


Synonyms.—s piroptera elongata Rudolphi, 1819; Dispharagus 
species Wedl, 1856; Dispharagus elongatus (Rudolphi, 1819) Molin, 
1860; Filaria elongata (Rudolphi, 1819) Schneider, 1866; Acuaria 
elongata (Rudolphi, 1819) Railliet, Henry, and Sisoff, 1912, 

/Tosts—Primary: Z7ydrochelidon nigra, Sterna nigra, Podiceps 
nigricollis, European gull; secondary: Unknown. 

Location.—Under corneous tunie of gizzard. 

Morphology—Rusguniella (p. 258): Characters of the genus. 

Male unknown. 

Female 24 to 40 mm. long: slender. Cuticula thick, finely striated 
transversely. Lateral alae (fig. 322 a and 5) originate immediately 
posterior to cordons (epaulets). Lateral or precervical papillae 
asymmetrical; in a specimen 28.2 mm. long by 312%: wide the left 
papilla 182p, the right 192.2, from head end; the origin of lateral alae 
105g, excretory pore 456p, the vulva 13 mm. from head end. Buccal 
cavity or pharynx 135p long, anterior esophagus 8654 long, posterior 
esophagus 3.1 mm. long, tail 275p long. Vulva with slightly salient 
lips. Cutieular ovejector tubular, 4504 long, directed anteriorly. 
Eggs oval, 3Su by 24u, thick-shelled, embryonated when oviposited. 

Life history.—Unknown ; probably involves intermediate stages in 
other liosts. 

Distribution.—Europe (Vienna Museum) and Africa (Algeria). 
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RUSGUNIELLA VANELLI (Rudolphi, 1819) Seurat, 1919a 


Synonyms.—S piroptera vanellài Rudolphi, 1819; Acuaria vanella 
(Rudolphi, 1819) Poche, 1912. 

Hosts.—Primary : Tringae vanelli, Vanellus cristatus; secondary: 
Unknown. 

Location.—Intestine and between tunics of gizzard. 

Morphology —Rusguniella (p. 258) : Cuticula with fine transverse 
striations indicated by rows of glittering granules. Mouth with 2 
lips with 2 blunt teeth (or projections?) and with pedunculated 
papillae. The crescent-shaped cordons (fig. 323) or epaulets 
originate at the teeth. Precervical papillae immediately posterior 
to cordons and directed anteriorly. 

Male unknown. 

Female 4 to 6 mm. long, according to Diesing (Linstow's speci- 
men 5.9 mm.), by 2004 wide. Esophagus 10/68, tail 1/34 of total 
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Figs. 322-323.—322, RUSGUNIELLA ELONGATA. ANTERIOR END. Gd, LATERAL VIEW; b, 
VENTRAL VIEW. AFTER SEURAT, 1919. 323, RUSGUNIELLA VANELLI. ANTERIOR END, 
VENTRAL VIEW. AFTER LINSTOW, 1884 
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body length. Tail rounded. No lateral alae mentioned or figured. 
Life history.—Unknown; probably involves intermediate stages 
in other hosts. 
Distribution.—Europe (Vienna Museum). 


Genus SCIADIOCARA Skrjabin, 1916b 


Synonyms.—Spiroptera Rudolphi, 1819, part; Schistorophus 
Railliet, 1916, part. 

Generic diagnosis.—Acuariinae (p. 211): Head with 2 small lat- 
eral papillae and 4 submedian papillae. Posterior to the lips there 
are 4 peculiar, delicate, hemispherical alae (the “Laeppchen ” of 
Drasche), which are arranged in pairs on each side. Caudal ex- 
iremity of male twisted in spiral and provided with alae and with 
6 pairs of preanal and several pairs of postanal papillae. Spicules 
unequal, the smaller provided with a canal through which the larger 
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glides, so that the smaller acts as a gubernaculum. Vulva almost 
in middle of body. Eggs thick-shelled, containing embryos when 
oviposited. 

Parasitic under the lining tunic of the gizzard. 

Type species —Sciadiocara umbellifera (Molin, 1860) Skrjabin, 
19160. 

This genus is placed m the Acuariinae on the nature of the ce- 
phalie appendages and of the male caudal structures. The append- 
ages of S. secunda are particularly like the cordons of the acuarids. 
According to Seurat, the cuticular epaulets of Seuratía approach 
those of Sciadiocara. 


KEY TO SPECIES OF SCIADIOCARA 


1. Cephalie appendages adhere to the cuticular surface of the body, their edges 
forming typical cordons; in Corvus monedula_.. Sciadiocara secunda, p. 262. 
Cephalie appendages not adhering to the cuticular surface of the body, but 
projecting so as to form a Sharp angle with the body; in hosts other than 
DUE MEN LL oes c cte Sciadiocara umbellifera, p. 261. 


SCIADIOCARA UMBELLIFERA (Molin, 1860) Skrjabin, 1916b 


Synonyms. —Spiroptera umbellifera Molin, 18600; Spiroptera 
tantalt rubri* Molin, 1860; Spiroptera totani* Molin, 1860; Schis- 
torophus umbellifera (Molin, 1860) Railliet, 1916. 

Hosts—Primary: /bis rubra, Totanus melanoleucus, Scolopax 
major; secondary : Unknown. 

Location.—Between tunics of the gizzard. 

Morphology —Sciadiocara (p. 260) : Mouth (fig. 324 a and 6) with 
2 small, conical, lateral lips, posterior to which are 4 submedian 
papillae, 2 on each side. Behind these are the cephalic appendages 
characteristic of the genus, 4 membranous heniispherical alae directed 
backward and forming a sharp angle with the body ; in a face view 
these organs are seen to form 2 pairs, being united in twos in the 
lateral fields. 

Male 6 to 6.4 mm. long by 50 to 1004 wide. Two caudal alae (fig. 
325 a) with 6 pairs of preanal and 5 pairs of postanal papillae. The 
most posterior pair of papillae are much the smallest. Of the pre- 
anal papillae, the most anterior pair stand alone, as do the most 
posterior pair; the second and third pairs form one group and the 
third and fourth pairs another group. Short spicule peculiar, its 
dorsal surface recurved to form a canal; it is Sly long with a maxi- 
mum diameter of 224. The other spicule is 3304 long by 7.5y. wide, 
its posterior end is recurved, and it glides in the dorsal canal of the 
smaller one; the smaller spicule, therefore, functions as a guber- 
naculum and might be regarded as such. 
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Female 9 to 10 mm. long by 25 to 1024 wide. Pharynx 37y. long. 
The characteristic caudal extremity (fig. 325 c) consists of a caudal 
appendage 854 long rounded in an obtuse manner and attached to 
the body at an obtuse angle. Vulva (fig. 3255) slightly posterior 
to the middle of body, 4.08 mm. from tail end. Eggs 44 to 48u long 
by 30u4 wide, and thick shelled. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution—South America (Brazil) and Asia (Russian Turke- 


stan). 
SCIADIOCARA SECUNDA Skrjabin, 1916b 


H osts.—Primary: Corvus monedula; secondary: Unknown. 
Location.—Between tunics of gizzard. 





FiGS. 324-325.—SCIADIOCARA UMBELLIFERA. 324, HEAD. a, DORSO-VENTRAL VIEW; b, 
FRONT VIEW. AFTER DRASCHE, 1884. 825, a, MALE TAIL; 6, VULVA} €, FEMALE TAIL. 
AFTER SKRJABIN, 1016 


Morphology.—Sciadiocara. (p. 260) : In the only available descrip- 
tion of this parasite, that by Skrjabin (1916), there is only the state- 
ment that the cephalic appendages adhere to the cuticular surface 
and that the edges of these appendages are the typical cords corre- 
sponding to the cordons of the cervical region of the acuarids. 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—Asia (Russian Turkestan). 


Genus SEURATIA Skrjabin, 1916d 


Synonym.—fictularia Froelich, 1802, part; Acuaria Bremser, 
1811, part; Spzroptera Rudolphi, 1819, part; Gnathostoma Owen, 
1836, part; Prionostemma Gendre, 19200. 

Generic diagnosis —Acuariinae (p. 211) : The cephalic region orna- 
mented with short cordons in the form of epaulets, curved as a 
handle on the lateral surfaces, situated on the swollen cuticle, and 
with free edge markedly dentate. Posterior to epaulets are a pair 
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of enormous tricuspid hooks. In addition the cuticula is provided 
with 2 double rows of hooks. the points of which are directed 
backward. Mouth with 2 lateral lips. Buccal cavity tubular. Vulva 
directly anterior to middle of body. Uteri divergent. Two unequal 
spicules. Four pairs of preanal papillae. 
Parasitic in the digestive tract of birds. 
Type species.—NSeuratia shipleyi (Stossich, 1900) Skrjabin, 19164. 
KEY TO SPECIES OF SEURATIA 
1. Female 13 to 14 mm. long; from Procellaria auglorum. 
Seuratia procellariae, p. 265. 
Female 21.5 to 35 mm. long; from hosts other than above. 
Seuratia shipleyi, p. 263. 


SEURATIA PROCELLARIAE (Diesing, 1851) Cram, 1927 


^ynonyms.—^Npiroptera — procellariae anglorum Diesing, 1851 
(based on Bellingham, 1844) ; Spiroptera procellariae Diesing, 1851: 
Prionostemma procellariae (Diesing, 1851) Gendre, 19200. 

IH osts.—Primary: Procellaria anglorum,; secondary: Unknown. 

Location.—Attached in crop. 

Morphology.—Seuratia (p. 262) : Mouth orbieular. projecting, sur- 
rounded by 4 papillae. Neck armed with recurved hooks and the 
anterior third of the body also provided with 4 rows of smaller 
spines. 

Male unknown. 

Female 13 to 14 mm. long. Body thickened posteriorly, very 
translucent, the course of the intestine, which enlarges posteriorly. 
visible through body wall. 

Life history—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution—KKurope (Ireland). 

Seurat states that his new species, -Leuaria pelagica (=S. shipleyi). 
is close to this species in the character of its epaulets, the cutaneous 
spines of the esophageal region, the median position of the vulva, 
and the elongation of the cuticular ovejectors. 


SEURATIA SHIPLEYI (Stossich, 1900) Skrjabin, 1916d 


Synonym.—Gnathostoma shipleyi Stossich, 1900; Rictularia para- 
doxa Linstow, 1903), Rictularia shipleyi (Stossich, 1900) Johnston, 
1912; Acuaria pelagica Seurat, 19164; Prionostemma pelagicum 
(Seurat, 1916) Gendre, 19200; Prionostemma shipleyi (Stossich. 
1900) Gendre, 19206. 

Hosts.—Primary: Diomedea exulans, Daption capensis, Larus 
canus, Puffinus kuhli; secondary: Unknown. 

Location.—Proventriculus. 
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Morphology.—Seuratia (p. 262): Mouth terminal with 2 trilobed 
lips, each lobe with a minute papilla at its extremity. Cuticle at 
anterior end of body (fig. 326 a and 5) swollen to form a collar 
with 2 large disks, posteriorly bilobed, and the free margin with 
strong spines. Large tricuspid cervical papillae a little behind the 
disks; from these papillae originate 4 longitudinal rows of spines, 
extending to about the middle of the body. 

Male 15 mm. long. Caudal extremity (fig. 326 c) spirally coiled. 
Caudal alae only very slightly developed. Caudal papillae very 
delicate, 17 in number; of these, 4 pairs preanal, 4 pairs postanal, 
and 1 unpaired at tip of tail, the latter a multicuspidate affair fig- 
ured by Stossich in a way resembling the spiny knob of the tail of 
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Fig. 326.—SEURATIA SHIPLEY] @, DORSO-YENTRAL AND b, LATERAL VIEW OF 
ANTERIOR END; C, MALE TAIL; d, FEMALE TAIL; €, EGG. AFTER STOSSICH, 1900 


the larvae of many spirurids, a character maintained into adult life 
in Desmidocerca aerophila (p. 209). 

Female 21.5 to 32 mm. (Seurat) or 35 mm. (Stossich) long by 
900& wide. Tail 1804 long. Vulva 14.6 mm. from head end in worm 
32 mm. long. Ovejector (fig. 327) very long, 1.8 mm. Eggs (fig. 
326e) small, ovoid, numerous, and embryonated at oviposition. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—W'estern Pacific, Australia and Africa (Algeria). 


Genus STREPTOCARA Railliet, Henry, and Sisoff, 1912 


Generic diagnosis —Acuariinae (p. 211): Mouth with 2 conical 

: projecting lips, originating from a depression, the margin of which 

forms a denticulated collar. Esophagus short, swollen, muscular. 
Two cervical papillae in form of a crescent with numerous teeth. 
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Male with 2 membranous caudal alae; 4 pairs of preanal, 5 to 6 


pairs of postanal papillae, all pedunculate. Two very unequal 
spicules, the longer ending in a recurved barb. 


Female with vulva usually a little behind the middle of body, 


occasionally more anterior or more posterior. Eggs embryonated 
when deposited. 


Parasitic under the cuticle of gizzard of birds. 
T ype-species.—Streptocara pectinifera (Neumann, 1900) Skrjabin, 


19160. 


° 





lig, 321.— SEURATIA SHIPLEYI. @ AND b, PROXIMAL REGION OF OVEJECTOR ; €, DISTAL 
REGION OF OVEJECTOR. AFTER SEURAT, 1916 


KEY TO SFECIES OF STREPTOCARA 


|memicalwai3ewith 3 pointS---------------------------—-----— -L 23 


tCopedDI mile with 5 or more points... ..-..-.-...._..-..--..._.....- 6. 
Female not over 10 mm. long 9. 
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Female 16 mm. or longer D. 


Cervical papillae over 4004 from anterior extremity; eggs 274 long. 
Streptocara triaenucha, p. 271. 
Cervical papillae not more than 1404 from anterior extremity; eggs 394 
[o = Sel NS a ee KE MN 4. 
Vulva anterior to middle of body (1/2.6 of body length) ; 5 pairs of postanal 
papillae; spicules 1404 and 6004 long.....- Streptocara cirrohamata, p. 266, 
Vulva in posterior region of body (5004 from posterior end); 3 pairs of 
postanal papillae; spicules 6Su and 2274 long-- Streptocara decora, p. 269. 


. Male 5.5 mm. long; 6 pairs of postanal papillae; spicules 1104 and 4004 


-l 


long; from Colymbus arcticus and Larus ridibundus. 

Streptocara tridentata, p. 271. 
Insufliciently described. From Fulmaris glacialis. 

Streptocara stellae-polaris, p. 270. 
Male 11 min. long; female said to be smaller than male; spicules 2504 and 
utl. E aaa REPORTE Streptocara recta, p. 26%). 
Male not over 5.5 mm. long; female 6 to 15 mm. long; spicules not over 8S4 
ee O n co ME pU T. 
Five pairs of postanal papillae; long spicule measures 2654; in Gallus gallus. 
Streptocara pectinifera, p. 206, 
Six pairs of postanal papillae; long spieule measures 214 to 3964; in other 
KOSS EUM U o. o A LZ VEL EE ommum nme 8. 


. Marked transverse euticular striations between the collar and eervieal papil 


lae, and a swelling in the region of the latter. In Charadritformes. 
Streptocara erassicauda charadrii, p. 268. 
Marked transverse striations and swelling absent. In Anseriformes, 
Streptocara crassicauda, p. 267. 
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This key does not include Streptocara, species Baylis, 19190, a 
single female specimen of which was found in Uria grylle in Yukan- 
ski (Arctic Russia). Baylis states that this is probably Strepto- 
cara pectinifera. 


STREPTOCARA PECTINIFERA (Neumann, 1900) Skrjabin, 1916b 


Synonym. —Spiroptera pectinifera Neumann, 1900. 

Hosts.—Primary: Gallus gallus and Numida meleagris; secondary : 
Unknown, probably arthropod or other small invertebrates. 

Location.—In the mucosa of the gizzard. 

Morphology.—Streptocara (p. 264): Whitish worms, attenuated 
anteriorly. Cuticle transversely striated. Mouth (fig. 328 a) with 2 
conical or triangular lips, the lip extremities slightly enrved outward 
and terminating in a dentiform process; they are limited posteriorly 
by a dentieulated collarette and each bears 2 papillae. About 55g 
posterior to head end, or 42 and 365 according to Gedoelst and Liége- 
ois, are 2 cervical papillae (fig. 3985) with a semicircular anterior 
border and a corresponding posterior border bearing 6 or 7 teeth, ac- 
cording to most authors, or 5 to 6, according to Gedoelst and Liégeois. 

Male 4 to 5.2 mm. long by 150 to 1764 wide. Esophagus 2 mm. 
long. The tail (fig. 398c) has 4 pairs of preanal, the second and 
fourth being the longest, and 5 pairs of postanal papillae regularly 
diminishing in size from first to fifth. Two very unequal spicules, 
the left 265 to 3004 long, ending in recurved barb, the right 15 to 88x 
long, thick and barbed. Candal alae, 2004 long, unite anteriorly. 

Female 6.5 to 9.6 mm. long by 275 to 2804 wide. Esophagus 2.4 
mm. long. Vulva slightly posterior to equator of body, about 5.47 
mm. from head end. Eggs 33y long by 204 wide, according to most 
authors, or 37 to 39u long by 20 to 21u wide, according to Gedoelst 
and Liégeois, containing embryos when deposited. 

Life history.—Unknown; probably has intermediate stages in 
arthropods or other small invertebrates, which probably eat the eggs 
passed in the droppings and in which infective larvae develop, and 
such intermediate hosts being eaten by birds, the larval worms 
mature. 

Distribution.—Europe (France, Belgium, and perhaps Italy and 
Arctic Russia). 


STREPTOCARA CIRROHAMATA (Linstow, 1888) Skrjabin, 1916b 


Synonyms.—Flaria (Spiroptera) cirrohamata Linstow, 1888; 
Spiroptera cirrohamata Stossich, 1897. 1 

Hosts.—Primary: Phalacrocoraz verrucosus; secondary: Un- 
known, see S. pectinifera, p. 266. 

Location.—* Stomach.” 
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Morphology —Streptocara (p. 264): Head (fig. 3294) with 2 coni- 
cal lips and rudimentary neck frills. Cervical papillae 1404 from 
head end, tricuspid. 

Male 7.58 mm. long by 2504 wide. Esophagus somewhat less than 
1/2 the body length; tail 1/20 of body length. Posterior extremity 
(fig. 3290) rounded; caudal alae broad. Four pairs of preanal, 5 
pairs of postanal pedunculated papillae. Spicules very unequal. the 
longer 6004, bearing a small terminal process projecting at right 
angles, the shorter spicule 1404 long. 

Female 9.72 mm. long by 3504 wide. Esophagus 1/2.6, tail 1/81 of 
body length. Vulva just anterior to end of esophagus. Kegs 39u 
long by 19u4 wide, with very thick shell. 


W 
= X 
AV 





Fics. $28=320:—328, STREPTOCARA= PECTINIFARA. a, IIEAD END; Lb, 
CERVICAL. PAPILLAE; C, MALE TAIL, AFTER. NEUMANN, 1900. 329, 
STREPTOCARA CIRROMAMATA. a, HEAD; b, MALE TAIL. AFTER LIN- 
STOW, 1888 


Life history.— Unknown; see 5. pectinifera, p. 266. 


Distribution.—Not given. Collected on Challenger expedition. 
STREPTOCARA CRASSICAUDA (Creplin, 1829) Skrjabin, 1916b 


Synonyms.—S piroptera crassicauda Creplin, 1829; Dispharagus 
erassicauda (Creplin, 1829) Molin, 1860; Ntreptocara crassicauda 
anser? Skrjabin, 1916. 

Hosts. —Primary : Anas clangula, A. glacialis, A. tadorna, A. fusca, 
A. boschas, Alca torda, Bernicla sandwichensis, Bucephala clangula, 
Colymbus arcticus, C. rufovulgaris, C. septentrionalis, Harelda gla- 
cialis, Mergus serrator, M. merganser, Nyroca clangula, Oidemia 
fusca, Tadorna tadorna; secondary: Unknown: see S. pectinifera, 
p. 266. 

Location.—Gizzard. 
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Morphology —Streptocara (p. 264): Head (fig. 330 a) with 2 
conical salient lips, posterior to which is a finely denticulated col- 
larette. Cervical papillae 334 from head end, with 5 to 9 points of 
different sizes. | 

Male 3 to 5.5 mm. long by 2004 wide. Esophagus 1.4 mm. long. 
Four pairs of preanal, 6 pairs of postanal papillae. Spicules un- 
equal, the longer 314 to 396,4, the shorter 81 to 88u long. 

Female 5.6 to 15.1 mm. long by 150 to 3604 wide. Buccal cavity 
22u, esophagus 2 mm. long. Tail end (fig. 330 5) rounded, the anus 
25u from end. Vulva (fig. 330 c) just slightly posterior to middle 





Figs, 380-331.—330, STREPTOCARA CRASSICAUDA. 4G, HEAD; b, TAIL OF FEMALE ; 
€, VULVA. AFTER SKRJABIN, 1916. 331, STREPTOCARA CRASSICAUDA CHARA- 
DRI. a, HEAD; b, CERVICAL PAPILLA. AFTER SKRJABIN, 1916 


of body, according to Skrjabin. Eggs 26 to 37u long by 17 to 22u 
wide. 

Life history —Unknown; see S. pectinifera, p. 266. 

Distribution.—Europe and Asia (Russian Turkestan). 

Skrjabin proposes the variety name anseris for this form to dis- 
tinguish it from S. crassicauda charadrii, but this is not allowable 
under the rules of nomenclature. He uses the form S. c. anser? but 
does not make the combination with anseris. 


STREPTOCARA CRASSICAUDA CHARADRII Skrjabin, 1916b 


Host.—Primary: Vanellus cristatus; secondary: Unknown, see 
S. pectinifera, p. 266. 

Location.—Under cuticle of gizzard. 

Morphology.—Streptocara (p. 264): The differences between this 
and Streptocara crassicauda (Creplin, 1829) are (1) different host 
order, this being in the Charadriiformes and the original species in 
the Anseriformes and (2) the cephalic ornamentation: Between the 
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collar and the cervical papillae in this variety there are very marked 
transverse cuticular striations (fig. 331) and a swelling in the region 
of the cervical papillae. 
Life history —Unknown; see S. pectinifera, p. 266. 
Distribution.—Asia (Russian Turkestan). 


STREPTOCARA DECORA (Dujardin, 1845) Skrjabin, 1916b 


Synonyms.—Dispharagus decorus Dujardin, 1845; Histiocephalus 
decorus (Dujardin, 1845) Diesing, 1851; Yseria decora (Dujardin, 
1845) Gedoelst, 1919; Prionostemma decorum (Dujardin, 1845) 
Gendre, 19200, 

Host.—Primary: Alcedo ispida; secondary: Unknown, see jS. 
pectinifera, p. 266. 

Location.—Between the tunics of the gizzard. 

Morpholog y.—Streptocara (p. 264): Collar (fig. 332 a) in form 
of denticulate cordons which surround circularly 2 lateral convex 
lobes. Cuticle transversely striated, capable of being swollen be- 
hind the head, according to Dujardin. Cervical papillae tricuspid, 
situated 1204 posterior to head end. 

Male 3.6 mm. long by 1104 wide. Cloacal aperture 1304 from 
tail end (fig. 3320). Four pairs of preanal, 3 pairsof postanal papil- 
Jae. Spicules very unequal, the longer measuring 2374 long by 8.3, 
wide, the shorter 684 long by 14u wide. 

Female 8 mm. long by 2004 wide. Anus 1304 from tail end. Vulva 
5004 from tail end. Eggs peculiar; they are 39u long, flattened in 
one direction where they are no wider than 234 whereas they are 
enlarged in the other direction to 31.54 by two lateral and opposed 
rows of 3 to 5 rounded tubercles. 

Life history —Unknown; see S. pectin?fera, p. 266. 

Distribution.—Vrance. 

Gedoelst placed this species in his new genus Yseria but he evi- 
dently had not seen Skrjabin's paper at that time. Subsequently 
Gendre stated that the head ornamentations differed from those of 
Yseria coronata, and Y. californica and transferred it to his new 
genus Prionostemma, this genus, however, proving to be synonymous 
with Seuratia. Although the denticulated collar of S. decora is 
somewhat different in appearance from the majority of species of 
Streptocara, it is not as highly developed as in Seuratia and the 
body does not have spines as in the latter genus; the present writer 
has consequently left it in Streptocara as placed by Skrjabin. 


STREPTOCARA RECTA (Linstow, 1879) Skrjabin, 1916b 


Synonyms.—Filaria recta Linstow 1879; Spiroptera recta (Lins- 
tow, 1879) Mueller, 1897. 
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Hosts.—Primary: Colymbus cristatus and Podiceps cristatus; sec- 
ondary: Unknown; see S. pectinifera, p. 260. 

Location.—Germany. 

Morpholog y.—Streptocara (p. 264): Head (fig. 333 a and b) with 
2 lips and with finely denticulated but inconspicuous collar, not far 
posterior to which are 2 cervical papillae, pluridentate (as figured 
by Mueller they have at least 5 points). 

Male 11 mm. long by 3604 wide. Four pairs of large pedunculated 
preanal papillae (fig. 3330) ; 7 pairs of postanal papillae, of which 
9 are large and lateral, the other 2 pairs small, ventral, situated be- 





Fics. 332-333.— 332, STREPTOCARA DECORA.  (, ANTERIOR END; 0, MALE 
TAIL. AFTER DUJARDIN, 1845. 333, STREPTOCARA RECTA. a, DORSO- 
VENTRAL AND b, LATERAL VIEW OF HEAD; €, MALE TAIL; d, SPICULES. 
AFTER MUELLER, 1897 


tween the papillae of the most posterior lateral pair. Spicules (fig. 
333d) unequal and dissimilar, the one 4904 long, slender, with a 
wide lateral membrane in its distal half, the other 250, long, strongly 
developed, “ cork-screw " shape, according to Mueller. 

Female smaller than male, according to Mueller (neither he or 
Linstow give the length). Tail end rounded. Vulva not salient, 
dividing the body length in ratio of 7:4. Size of eggs not given. 

Life history —Unknown; see 5. pectinifera, p. 266. 

Distribution—Europe (Germany). 


STREPTOCARA STELLAE-POLARIS (Parona, 1901) Skrjabin 1916b 


Synonyms —Histiocephalus stellae-pollaris Parona, 1901; Yseria 
stellae-polaris (Parona, 1901) Gedoelst, 1919. 

ITost.—Primary: Fulmarus glacialis; secondary: Unknown; see 
5. pectinzfera, p. 266. 

Location.—Not given. 
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Morphology.—Streptocara (p. 264): Head with 2 large lips and 
with a dilation in manner of a hood with denticulate margin. A 


tricuspid process a little posterior to this dilation. 

Male unknown. 

Female 16 mm. long. Anus at caudal extremity, the latter obtuse. 
Vulva at about middle of body. Eggs oval, containing an embryo 
when oviposited. 

Life history —Unknown; see 5. pectinifera, p. 266. 

Distribution.—Arctic region. 

There are no figures of this species and the description is scant. 
It appears questionable as to whether the species belongs in Strepto- 
cara as placed by Skrjabin, or in Y'seria as placed by Gedoelst. The 
latter author had apparently not seen Skrjabin's assignment; it is 
therefore being left for the present in Streptocara by the present 
writer. 

STREPTOCARA TRIAENUCHA (Wright, 1879) Skrjabin, 1916b 

Synonyms —PFilaria triaenucha Wright, 1879; Acuaria triaenucha 
(Wright, 1879) Ward, 1918. 

Host.—Primary: Botaurus minor; secondary: Unknown; see S. 
pectinifera, p. 266. 

Location.—Proventriculus. 

Morphology —Streptocara (p. 264): Cuticle densely striated. A 
cervical frill present, the tops of the lateral loops being 1804 from 
anterior end; it extends posteriorly on the neck for a distance of 
4054. Cervical papillae (fig. 334) tricuspid, the root being 60, 
posterior to the end of the frill; the papilla itself measures 604 from 
the root to the end of the median fork. 

Male unknown. 

Female 10 mm. long by 4304 wide. Tail ending in a short rounded 
conical projection. Eggs 274 long by 18y wide. 

Life history.—Unknown. 

Distribution.—North America (Canada). 

The description of the cervical frill and especially its extent does 
not seem to correspond with the species of the genus Streptocara. 
It is possible that this species belongs in Yseria, where the cervical 
hood or frill is larger and the cervical papillae tridentate. However, 
as there are no figures of the head of this species. and as the de- 
scription is incomplete, the transfer to another genus is inadvisable. 


STREPTOCARA TRIDENTATA (Linstow, 1877) Skrjabin, 1916b 


Synonyms.—F ilaria tridentata Linstow, 1871 a and b; Spiroptera 
tridentata (Linstow, 1877) Neumann, 1900. 
Hl osts.—Vrimary: Colymbus arcticus, Larus ridibundus: second- 
ary: Unknown; see S. pectinifera, p. 266. 
Location.—Esophagus and intestine. 
3612—27 19 
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Morphology.—Streptocara (p. 264): Mouth with 2 short cone- 
shaped lips. Linstow states that he could find no cervical frill but 
that the mouth is surrounded by indefinite radiating chitinous folds. 
Cervical papillae tricuspid (fig. 3350). 

Male 5.5 mm. long by 1304 wide. ‘Tricuspid papillae 2004 from 
head end. Anterior part of esophagus 1404 long; total esophagus 
620p or 1/9 of total body length; tail 1/32 of body length. Caudal alae 
(fig. 335a) fairly wide. Four pairs of preanal, 6 pairs of postanal 
papillae; of the latter 5 pairs are lateral and 1 pair ventral. Spicules 
unequal, the left 4004 long, the right 1104 long, the latter with a 
bulbous swelling at its proximal end. 

Female 16.4 mm. long by 2204 wide. Cervical papillae 1604 from 
head end. Esophagus 2.4 mm., tail 3004 long. Vulva divides body 


GSO. 





Fics. 334—336.—334, STREPTOCARA  TRIAENUCHA. CERVICAL PAPILLA. AFTER 
WRIGHT, 1897. 335, STREPTOCARA TRIDENTATA. a, MALE TAIL. AFTER LINSTOW, 
1909. b, CERVICAL PAPILLA. AFTER LINSTOW, 1877. 336, DIAGRAM OF CORDONS 
(AS FOUND IN SYNHIMANTUS) AS THEY WOULD APPEAR IF SPREAD OUT HORIZON- 
TALLY. AFTER SCIINEIDER, 1866 


length in ratio of 54:41. Eggs, according to Skrjabin’s tabulated 
description, 364 long by 18u wide. 
Life history. —Unknown; see S. pectinifera, p. 266. 
Distribution.—Europe. 


Genus SYNHIMANTUS Railliet, Henry, and Sisoff, 1912 


Synonyms.—Ascaris Linnaeus, 1758, part; Strongylus Goeze, 1819, 
part; Falaría Mueller, 1787, part; Acuaria Bremser, 1811, part; 
Spiroptera Rudolphi, 1819, part; Dispharagus Dujardin, 1845, part; 
Histiocephalus Diesing, 1851, part; Cheilospirura Diesing, 1861, 
part. 

Generic diagnosis.—Acuariinae (p. 211): Cutaneous cordons recur- 
rent and anastomosing in pairs on each lateral surface (fig. 336). 
Cervieal papillae trieuspid when evident. Males with spicules un- 
equal and dissimilar; usually 5 pairs of postanal papillae. 

Parasitie in proventriculus or gizzard of birds. 

Type species.—Synhimantus laticeps (Rudolphi, 1819) Railliet, 
Henry, and Sisoff, 1912. | 


KEY TO SPECIES OF SYNHIMANTUS 


1. Male 5 mm. long; from Falco tridentatus.. Synhimantus sygmoidea, p. 282. 
Male (if known) 6 mm. long or longer; from hosts other than above... 2. 


=] 


10. 


11. 
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Description incomplete; female 20 nun. long; from Falco subbutco. 


Synhimantus denticulata, p. 215. 
Female usually less than 20 mm. long: from hosts other than above_____ 2. 


. Vulva anterior to middle of body, dividing body in ratio of 90:103: 


spicules 1564 and 372 long... LL Lal Synhimantus affinis, p. 273. 
Vulva posterior to middle of body (except in S. taticeps where perhaps 
just anterior to middle} ; spicules, if male known, differ iu length from 


above (except possibly in S. sagittata; lengths not given). 4. 
Only female known, 13 to 15 mm. long; cordons exteud posteriorly for 2% 
or more of the length of the muscular esophagus, a distance of S404 from 
the head end; vulva 5102, anus 1704 from posterior end; from Pele- 
GUN SOCIOS - LLL LLL LLL LLL LLL LL 2c cas Synhimantus raillieti, p. 283. 
)oth male and female known; female not agreeing in all respects with 
above; from hosts other than Pelecanus - oca cuc e 
mime wai 6 to 1 pairs of caudal papillata 6. 
Eaei sto 10 pairs of caudal pipila- 2 = ncociasa T. 
Cloacal aperture of male only 634 from tail end; vulva of female not more 
than Y00& from tail end... ccc. Synhimantus brevicaudata, p. 274 
Cloacal aperture of male much more than 63x from tail end; vulva deseribed 
as posterior to middle of body... Synhimantus elliptica, p. 277. 
Wulvariear pasteror end of body 2.62 Lc ccc ccacc-2-2.2-222e-22-c22- 5. 
Mulya not far posterior to middle of hody_-.....-- 2... 10. 
Male with 10 pairs of caudal papillae; 6 pairs postanal. 


Synhimantus recta, p. 280. 

Male with 9 pairs of caudal papillae; 5 pairs postanal-------------—--—- 9, 
Male 8.5 to 10.5 mm. long; female 12.2 to 12.8 mm. long; eordons become 
very broad in the second half of their length and in their recurrent 
DI IOS eme E Synhimantus invaginata, p. 270. 
Mule 7 mm. long; female 9 mm. long; cordons narrow throughout entire 
UT, ceu EC Synhimantus sagittata, p. 251. 
Male with 8 pairs of caudal papillae and in addition 4 small papillae in a 


transverse row near the posterior extremity; spicules 1904 and 7204 long; 
qu aso IH T———— "x Synhimantus hamata, p. 218. 
Male with 9 pairs of caudal papillae; spicule lengths different from «above; 
os PICAS la longe sud 228 wide 222210 o ES TL. 


Male 6.4 to 6.8 mm. long; female 10.5 mm. long; spicules 200 to 2104 and 
950 to 9604 long; in Asturinula monogramntica, 

Synhimantus subrecta, p. 282. 

Male 7.2 to 10 mm. long; female 11 to 21 mm. long; spicules 1704 aud 5904 

long; in hosts other than above-_---.----.. Synhimantus laticeps, p. 276. 


SYNHIMANTUS AFFINIS (Scurat, 1916) Seurat, 1919 


Synonyms.—Acuaria affinis Seurat, 1916; aria laticeps in part 
of Mueller, 1897; Acuaria laticeps, female of Seurat, 1915. 

ZH osts.—Primary: Strix flammea (=Tyto alba); secondary: Un- 
known. 

Location.—Ysophagus. 

Morpholog y.—Synhimantus (p. 212): Body robust, elongate. 
Cuticula thick, transversely striated. Buccal lips bear truncate tooth 
and a pair of projecting papillae. Cordons (fig. 3310). longer than 
in S. laticeps, descend to level of excretory pore in female, then curve 
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and remount along the lateral fields, their anastomosis, when present, 
occurring a short distance from the cephalic extremity; anastomosis 
variable, not occurring in many of the males examined by Seurat and 
occurring in 1 female only on 1 side and not on the other. Tricuspid 
papillae at some distance posterior to cordons. 

Male 13.5 mm. long by 2904 wide. Cordons 3954 long. Tri- 
cuspid papillae 4454 and 468. from head end. Tail 360, long, 
slender. Caudal alae narrow, triangular, and pointed at the extrem- 
ity, whereas those of S. laticeps are wide and rounded at the extrem- 
ity. Four pairs of preanal and 5 pairs of postanal papillae. Right 
spicule 156,4 long, the left 372, long. 

Female 11.2 to 27.5 mm. long by 300 to 612” wide. Cordons 660. 
long in worm 19.3 mm. long; tricuspid papillae 4104 and 6964, and 





FIG. 337.—SYNHIMANTUS AFFINIS. a, FEMALE GENITALIA. AFTER SEURAT, 1915. 
b, HEAD END. AFTER SEURAT, 1916 


vulva 9 mm. from anterior end in same specimen. Vulva (fig. 337a) 
very small, not projecting, situated directly in front of middle of 
body. Ovejector directed posteriorly, 4204 long, the cuticular ove- 
jector 2104 long. Eggs 38u by 28p, thick- Suelleds embryonated when 
deposited. : 

Life history—Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—Europe and Africa (Algeria). 


SYNHIMANTUS BREVICAUDATA (Dujardin, 1845) Gedoelst, 1919 


Synonyms —Dispharagus brevicaudatus Dujardin, 1845; Spirop- 
tera triaenophora Mehlis in Creplin, 1846; Strongylus ardeae-stel- 
laris Rudolphi, 1819, nomen nudum; Histiocephalus brevicaudatus 
(Dujardin, 1845) Diesing, 1851. 

fTosts—Primary: Ardea stellaris, Botaurus stellaris, Ardetta 
minuta; secondary : Unknown. 

Location.—Stomach (apparently the gizzard). 

Morphology.—Synhimantus (p. 272): Body filiform. Head 25 to 
354 wide, with 2 conical projecting lips. Cordons (fig. 338a) 
transversely striated, extending posteriorly for 230 to 300u, then 
recurrent and anastomosing. Cervical papillae tricuspid, 604 pos- 
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terior to cordons in lateral fields. Body cuticula with pronounced 
transverse striations, the body margin presenting a serrate appear- 
ance. Pharynx (anterior esophagus of Dujardin) 1704 long; an- 
terior esophagus (posterior esophagus of Dujardin) 6504 long by 
304 wide; posterior esophagus (ventricule of Dujardin) 2.16 mm. 
long. 

Male 10 mm. long by 1604 wide. Cordons extend 228, from head. 
Posterior extremity of body rolled spirally in 3 or 4 turns. Six to 7 
pairs of papillae. Cloacal aperture 68 from tail end. Spicules 
indistinct, apparently 604 and 110, long. 

Female 11.6 mm. long by 2904 wide (Dujardin) or 7.5 to 8.5 mm. 
long by 2904 wide (Skrjabin). Cordons extend 3104 from head end 
(Dujardin) or 4254 from head end (Skrjabin) then recurrent and 
anastomosing, forming a closed arc 2304 from head end, the cordons 
gradually inereasing in width and attaining a maximum width in the 
recurrent part, according to Seurat. Tricuspid cervical papillae 
5604 from head end. Pharynx 210. long, slender; anterior esopha- 
gus S50u long. Caudal extremity thick, in the form of a short obtuse 
cone, the anus 684 (Skrjabin) from tail end (fig. 3380). Vutva 640 
or 7004 from tail end. Eggs elliptical, 20 to 224 long (Dujardin) or 
304 by 254 (Skrjabin). 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution. —Europe (France and Russia). 


SYNHIMANTUS DENTICULATA (Molin, 1860) Skrjabin, 1924 


Synonyms.—Dispharagus denticulatus Molin, 18600; Dispharagus 
falconis-subbuteonis Diesing, 1851; Spiroptera falconis-subbuteonis 
(Diesing, 1851) Diesing, 1851. 

TTosts—Primary: Falco subbuteo; secondary: Unknown. 

Location.—Esophagus. 

Morphology.—Synhimantus (p. 272): Mouth with 2 papilliform 
projecting lips (fig. 339). Body transversely striated, the striations 
distinctly denticulate, 5p apart anteriorly and gradually becoming Sp 
apart posteriorly. Cordons thick, recurrent to midlength, anasto- 
mosing 1n pairs. 

Male unknown. 

Female 20 mm. long by 2004 wide. Cordons extend posteriorly 
5204 from head end; anastomosis 270 from head end. Eggs elon- 
gate oval, 364 by 16px. 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution—Europe (France (Rennes) ). 
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SYNHIMANTUS LATICEPS (Rudolphi, 1819) Stiles and Hassall, 1920 


Synonyms.—sS piroptera laticeps Rudolphi, 1819; Dispharagus lati- 
ceps (Rudolphi, 1819) Dujardin, 1845; Filaria laticeps (Rudolphi, 
1819) Schneider, 1866; Spiroptera fallax Siebold, 1837; Filaria in- 
voluta Linstow, 1879; Dispharagus spiralis Linstow, 1883, not D. 
spiralis Molin, 1858; Dispharagus involutus (Linstow, 1879) Stos- 
sich, 1891; Acuaria laticeps (Rudolphi, 1819) Railliet, Henry, and 
Sisoff, 1919; Acuaria (Synhimantus) laticeps (Rudolphi, 1819) 
Railhet, Henry, and Sisoff, 1912. 

Ilosts.—Primary: Falco lagopus, Strix bubo, S. alba, S. brachyo- 
tus, Falco nisus, F. tinnunculus, Gallus domesticus, Falco cyaneus, 





Vics. 338-341.—338, SYNHIMANTUS BREVICAUDATA. da, HEAD END; b, 
FEMALE TAIL. AFTER SKRJABIN, 1017. 339, SYNHIMANTUS DENTICU- 
LATA. LIEAD END. AFTER DUJARDIN, 1845. 340, SYNHIMANTUS LATI- 
CEPS. MALE TAIL, AFTER SEURAT, 1916. 341, SYNHIMANTUS LATI- 
CEPS. ]lIEAD. AFTER SCHNEIDER, 1866 


Strix flammea, Bubo maximus, Buteo lagopus, Circus cineraceus, C. 
cyaneus, Otus brachyotus, Cerchneis tinnunculus, Otus vulgaris, Ac- 
cipiter nisus, Aegiolus otus; secondary: Unknown. 

Location.—Esophagus and proventriculus. 

Morphology.—Synhimantus (p. 212) : Cutaneous cordons (fig. 341) 
recurrent for one-half their length or more, anastomosing in pairs on 
each lateral surface; a little behind their termination there is a tri- 
dentate cervical papilla on each side. 

Male 7.2 to 10 mm. long by 1804 wide or wider. Body enrolled on 
itself. Caudal alae (fig. 340) 1.5 mm. long or longer, with thick 
vesicular borders. Spicules unequal and dissimilar, the right 170p 
long by 18 wide, the left 5904 long, slender, its free portion alate 
and its tip slightly dilated and divided into 2 lateral lobes. Six to 
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8 rows of elevated shields extend 2 mm. anterior to cloacal aperture. 
Four pairs of preanal and 5 pairs of postanal papillae. 

Female 11 to 21 mm. long, straight. Tail conical, with 2 papillae 
near its tip. The small inconspicuous vulva (fig. 342) is just an- 
terior to the middle of the body (Seurat) or posterior (Railliet). 
Eggs 38 to 424 by 254, thick-shelled, and when oviposited contain an 
embryo 225p long with a sharp slender tail. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts, which hosts might be small vertebrates, judging from 
the fact that the adult worms usually occur in birds of prey. 

Distribution.—TEurope (Germany, France, Italy), Asia (Russian 
Turkestan) and Africa (Algeria). Only reported once from 
chicken. 





Fie. 342.—SYNHIMANTUS LATICEPS. FEMALE GENITALIA. AFTER SEURAT, 1920 


SYNHIMANTUS ELLIPTICA (Molin, 1858) Skrjabin, 1924 


¡Synonyms —Dispharagus ellipticus Molin, 1858; Acuaria elliptica 
(Molin, 1858) Railliet, Henry, and Sisoff, 1912. 

Hosts —Yrimary: Falco nisus, Accipiter nisus, Astur nisus, Falco 
eineraceus, Circus cineraceus, Nisus communis; secondary : Unknown. 

Location.—Proventriculus. 

Morphology.—Synhimantus (p. 212): Mouth with 2 projecting 
papilliform lateral lips. Body strongly striated transversely. Cor- 
dons thick. 

Male Y mm. long by 2004 wide. Posterior extremity (fig. 343) 
coiled twice in spiral and deeply excavated ventrally. Molin figures 
6 pairs of caudal papillae, of which 4 pairs are postanal. Long 
spieule with an elliptical dilation at 1ts free end. 

Female 20 mm. long by 1 mm. wide, according to Molin, or 10 to 
20 mm. long, according to Stossich. Body coiled spirally. Vulv: 
posterior to middle of body. Eggs 30 to 40u by 19 to 27p. 

Gendre (1921a) notes that according to Molin's (18615) figure the 
long spicule 1s twice as long as the short one; according to the present 
writer's interpretation of Molin’s figure, one can not be sure where 
the short spicule ends, but apparently the long spienle is over four 
times as long as the short one. According to Gendre, the presence 
of 4 pairs of postanal papillae in this species and of 5 pairs in 5. 
laticeps is the only point of difference, and he doubts whether S. 
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elliptica is a good species since the differences between it and S. 
laticeps are minor ones or doubtful. 


Life history.—Unknown ; probably involves intermediate stages in 
other hosts. 


Distribution.—Europe (Italy (Padua) ). 
SYNHIMANTUS HAMATA (Linstow, 1877) Skrjabin, 1924 


Synonyms.—Dispharague de l'epervier of Dujardin, 1845; Filaria 
hamata Linstow, 1877; Dispharagus hamatus (Linstow, 1877) Stos- 


sich, 1891; Acuaria hamata (Linstow, 1877) Railliet, Henry, and 
Sisoff, 1912. 
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Fics. 343-344.—343, SYNHIMANTUS ELLIPTICA. 
344, SYNHIMANTUS HAMATA, 
TAIL, AFTER LINSTOW, 1817 


MALE TAIL. AFTER MOLIN, 1861. 


a, HEAD END. AFTER LINSTOW, 1879. 0, MALE 


Hosts.—Primary : Falco nisus, Astur nisus, Nisus communis, Buteo 
vulgaris; secondary : Unknown. 


Location.—Stomach (Gizzard?). 


Morphology.—Synhimantus (p. 272): Mouth with 2 conical lips. 
Cordons (fig. 344a) recurrent and anastomosing. Cuticula trans- 
versely striated. 

Male 6 mm. long by 3004 wide. Buccal cavity 1804 long; esoph- 
agus 7204 long. Cordons extend posteriorly 2804 from head end and 
anastomose 1404 from head end. Right spicule 720 long, the free 
end shaped like a fishhook; left spicule 1904 long, comparatively 
thick and blunt. Four pairs of preanal and 4 pairs of postanal 
papillae (fig. 344b), and in addition 4 small papillae in a somewhat 
arched transverse row just anterior to tail end. Gendre notes that 


these differences in the papillae and in the spicule tip are the only 
differences between this species and S. laticeps. 
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Female 7.4 mm. long (Linstow) or 10 to 11 mm. long (Dujardin) 
by 4802 wide. Vulva somewhat posterior to middle of body, the 
ratio of part anterior to part posterior being as 4:3. "Tail end 
rounded, the tail length 1/41 of body length. Esophagus one-third 
of body length. Eggs 304 by 194 (Dujardin). 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—Europe (Prussia (Hanover) ). 


SYNHIMANTUS INVAGINATA (Linstow, 1901) Skrjabin, 1924 


Synonyms —Dispharagus invaginatus Linstow, 1901; Acuaria 
(Synhimantus) invaginata (Linstow, 1901) Railliet, Henry, and 
551501591 912. 

Hosts.—Primary: Babulcus lucidus, Ardeola ibis, purple heron, 
and a host unknown ; secondary : Unknown. 

Location.—Esophagus and under tunic of gizzard. 





Fic. 345.— SYNHIMANTUS INVAGINATA, d AND b, llEAD END; €, MALE TAIL; d, 
RIGHT AND €, LEFT SPICULE ; f, FEMALE TAIL. AFTER GENDRE, 1913 


Morphology—Synhimantus (p. 272): Mouth with 2 triangular, 
conical, lateral lips, each bearing 2 very small symmetrical papillae 
on the outer surface. Body transversely striated, the striations 5p 
apart anteriorly and 10 to 14 apart posteriorly. Cordons (fig. 345a 
and 5) recurrent and anastomosing. 

Male 10.45 to 11.1 mm. long by 270 to 2904 wide (Stossich), or 
8.16 mm. long by 220p. wide (Linstow). Tail 1/111 to 1/119 of total 
body length (fig. 345 c). Pharynx 250 to 2704 long: anterior esoph- 
agus 960 to 9704 long; posterior esophagus 3.2 mm. long. Cordons 
extend 5504 posteriorly from head and anastomose 3004 from head 
end. Tricuspid papillae 6304 from head end. Caudal alae thick, 
vesicular, not spread out laterally in leaflike arrangement, but cov- 
ering most of lateroventral surface of body; they originate 800x 
anterior to the cloaca. Four pairs of preanal and 5 pairs of postanal 
papillae. Left spicule (fig. 345e) atrophied in appearance, very 
slender and flexible, 4704 long by 84 wide; right spieule (fig. 3454) 
large and robust, 9004 long by 354 wide (Stossich) or 6204 long 
20 


8612—27 
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(Linstow), its free end peculiar, a digitiform process projecting 
from a collarlike expansion. 

Female 19.2 to 19.8 mm. long (Stossich) or 9.5 mm. long (Lin- 
stow) by 310 to 410& wide. Pharynx 280 to 3104 long; anterior 
esophagus 1 mm. long; posterior esophagus 3.5 to 3.6 mm. long. 
Cordons extend 6104 from head end and anastomose 3304 from head 
end. ‘Tricuspid papillae 7704 from head end. Posterior extremity 
in a hyaline cylindrical sheath formed from the cuticula (fig. 
345 f). Vulva immediately anterior to anus on a central prominence 
which is the real extremity of the body as the small conical tail 
projects dorsally from there. Eggs 27 to 29u by 18 to 19,. 

Life history—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Europe (Germany (Langenburg) and Corsica) 
and Africa (Algeria and French Guinea (Labé)). 


SYNHIMANTUS RECTA (Molin, 1860) Gendre, 1920 


Synonyms.—Dispharagus rectus Molin, 1860c; Spiroptera fal- 
conis? Molin, 1860; Acuaria recta (Molin, 1860) Railliet, Henry, and 
Sisoff, 1912; Cheilospirura recta (Molin, 1860) Stiles and Hassall, 
1920. 

Hosts.—Primary: Falco femoralis, F. unicinctus; secondary: Un- 
known. 

Location.—Stomach (gizzard?) 

Morphology.—Synhimantus (p. 272): Two conspicuous papilla- 
like lips. Body straight, transversely striated. According to Molin, 
the cordons are equal, flexed, recurrent, and joined in pairs; Drasche 
states that they are not wavy; Gendre (19214) states that from Molin’s 
description of the cordons the species belongs in Synhimantus and 
not in Cheilospirura where Railliet, Henry, and Sisoff placed it; the 
present writer concurs with Gendre in his interpretation of Molin's 
description. 

Male 9 mm. long by 1004 wide. Posterior extremity (fig. 346) 
rolled spirally. Caudal alae long and wide. Four pairs of peduncu- 
lated preanal and 6 pairs of postanal papillae, the latter in 9 groups, 
a group of 2 pairs just posterior to cloacal aperture and a group of 
4 pairs 1n the posterior half of the alae; this arrangement constitutes 
the chief difference between this species and S. subrecta. Right 
spicule short and thick; left spicule four times as long, sharp and 
alate. 

Female Y to 10 mm. long by 100 to 3004 wide. Posterior extremity 
straight, the anus not far from the tail end. Vulva in posterior 
part of body. 





e Catalogue of Vienna Museum. 
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Life history.—Unknown; probably involves intermediate stages 


in other hosts. 


Distribution.—South America (Brazil). 


SYNHIMANTUS SAGITTATA (Rudolph, 1809) Cram, 1927 





Synonyms. 


Ascaris sagéttata Rudolphi, 1809; Spiroptera alata 


Rudolphi, 1819; Dispharagus analis Molin, 1860; Filaria alata 
(Rudolphi, 1819) Schneider, 1866; Pispharayus alatus (Rudolphi. 
1819) Stossich, 1891: Acuaria alata (Rudolphi, 1819) Railliet, Henry, 
and Sisoff, 1912; Synhimantus alata (Rudolphi, 1819) Skrjabin. 


1924. 
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Fics. 346-347.—346, SYNHIMANTUS RECTA. 
a, LIEAD END; b, MALE TAIL. 


1884. 347, SYNHIMANTUS SAGITTATA. 
SCIINEIDER, 1866 
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Hosts. —VPvimary : Ardea nigra, A. purpurea, Ciconia nigra, Buteo 
is E . . Y e 
borealis, Nycticorax griseus, N. nycticorax, black stork: secondary : 


Unknown. 


Location.—In mucosa of stomach (gizzard ?). 
Morphology.—Synhimantus (p. 272): Head with 2 small lateral 


lips, each provided with a tooth. 


Cordons (fig. 


e mi a » 
3474) long, recur- 


rent for almost half their length, anastomosing. 


Male Y mm. long. Tail curled in 3 spiral turns. 
Nine pairs of caudal papillae (fig. 


vesicular. 
pairs are postanal. 

Female 9 mm. long. 
shelled. 


Life history.—Unknown; probably involves 


in other hosts. 


Vulva very near the 


Caudal alae thick, 
3476), of which 5 
anus. Eggs thick- 


intermediate stages 


Distribution.—Europe (apparently Germany). 
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This species was described by Rudolphi (1809) as Ascaris sagit- 
tata, and the name Spiroptera alata Rudolphi, 1819, was a deliberate 
renaming of a described species. There is no reason known to the 
present writer why sagittata, which is not a nomen nudum, synonym 
or homonym, should be dropped and alata used, and the name 5. 
sagittata is therefore used here in preference to the commonly used 
specific name alata in combination with the generic name Synhiman- 


tus. 
SYNHIMANTUS SUBRECTA (Gendre, 1921) Cram, 1927 


Synonym.—Acuaria (Synhimantus) subrecta Gendre, 1921a. 

Hosts—Primary: Asturinula monogrammica; secondary: Un- 
known. 

Location. —Stomach (gizzard ?). 

Morphology —Synhimantus (p. 272): External morphology simi- 
lar to S. laticeps. Cordons recurrent and anastomosing at almost the 
anterior third of their length, without, however, quite reaching this 
level. Tricuspid papillae posterior to cordons. 

Male 6.4 to 6.8 mm. long by 2504 wide. Cordons 350 to 3604 long. 
Cloacal aperture 3804 from tail end, or 10/169 of total body length. 
Four pairs of preanal and 5 pairs of postanal papillae (fig. 348 a), 
the latter arranged in 3 groups, one group of 2 pairs. just posterior 
to cloacal aperture, one group of 2 pairs in middle of caudal alae, 
and one group of 1 pair near the tail end. Caudal alae covered with 
brilliant granulations, the alae large and thick, extending 800, an- 
terior to cloacal aperture, and continuing even beyond this in the 
form of a cuticular pad. Spicules very unequal, the left (fig. 348 e 
and d) 950 to 960p long, the right (fig. 348 06) 200 to 210 long; these 
distinguish this species from S. laticeps. 

Female 10.4 to 10.5 mm. long by 330 to 3704 wide. Cordons 420 
to 4304 long. Anus 200 to 210 from tail end, or 10/495 to 10/518 of 
total body length from tail end (fig. 348e). Posterior extremity coni- 
cal, rounded atend. Vulvaa little posterior to middle of body, or 10/19 
of distance from head. Ovejector directed posteriorly, composed of a 
large vestibule 2704 long, followed by a sphincter 2004 long; the 
varnish gland or trompe is very short and divides into 2 branches 
which immediately diverge. Eggs 374 by 22u, embryonated when 
oviposited. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Africa (Dahomey). 


SYNHIMANTUS SYGMOIDEA (Molin, 1860) Skrjabin, 1924 


Synonyms.—Dispharagus sygmoideus Molin 1860e; Acuaria syg- 
moidea (Molin, 1860) Railliet, Henry, and Sisoff, 1919. 
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Hosts.—Primary: Falco tridentatus; secondary: Unknown. 

Location.—Not given; presumably in digestive tract. 

Morphology.—Synhimantus (p. 212): Mouth with 2 very small 
papilliform lips. Body transversely striated, the dense striations of 
the anterior body forming pseudoannulations, and bent in a sigmoid 
curvature. Anterior extremity noticeably attenuated. Cordons 
long, flexuous, recurrent, and anastomosing in pairs. 

Male 5 mm. long by 3004 wide. Caudal extremity coiled in 2 spiral 
turns, its apex obtuse. Alae long and projecting. One spicule short 
and recurved ; the other long, arcuate and filiform. 

Female unknown. 





Fic. 348.—SYNHIMANTUS SUBRECTA. d, MALE TAIL; b, RIGHT SPICULE ; €, PROFILE 
VIEW AND d, VENTRAL VIEW OF LEFT SPICULE; €, FEMALE TAIL, AFTER GENDRE, 
1921 
Life history.—Unknown; probably involves intermediate stages 
in other hosts. 
Distribution.—South America (Brazil). 


SYNIIMANTUS RAILLIETI (Skrjabin, 1924) Cram, 1927 


Synonym.—A cuaria raillieti Skrjabin, 1924. 

Hosts.—Primary: Pelecanus, species; secondary: Unknown. 

Location.—Gular pouch. 

Morphology —Synhimantus (p. 272): Body slender, cylindrical, 
tapering toward both ends. Cuticle delicately striated transversely. 
Mouth with 2 lips. Cordons, originating at the base of the lips, ex- 
tending posteriorly in 7 symmetrically placed, serpentine coils, re- 
current and anastomosing in pairs on lateral surface of body. Width 
of cordons varving at different parts, the portion descending from 
the lips gradually increasing in width, reaching a maximum in the 


284 BULLETIN 140, UNITED STATES NATIONAL MUSEUM 


region of the most posterior coil; the ascending branches suddenly 
sharply contracting and having approximately the same width 
throughout their extent. 

Male unknown 

Female 13 to 15 mm. long by 7004 wide. Cordons extending pos- 
teriorly for a distance of 8404; anastomosis 2804 from head end. 
Pharynx 425, long by 304 wide; muscular esophagus 5604 by 1004; 
glandular esophagus 3.57 mm. by Op. Vulva 5104 from the tail 
end, a distance of 340, anterior to the anus. Tail conical, with 
rounded end; anus 170p from extremity. Eggs 38u by 20y, Siti thick 
shells. 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution—Africa (French Somaliland (Jibuti) ). 

The writer is greatly indebted to Dr. Albert R. Merz, Bureau of 
Soils, U. S. Department of Agriculture, for the translation of the 
Russian description of this species. 


Subfamily SCHISTOROPHINAE Travassos, 1918c 


Subfamily diagnosis —Acuariidae (p. 210): Esophagus long, its 
anterior part differentiated into a pharynx. Mouth with 2, 4, or 
6 lips and cephalic ornamentation consisting of appendices or 
festoons. 

Parasitic in digestive tract of birds (between the tunics of the 
gizzard). 

Ty pe-genus.—Schistorophus Railliet, 1916. 


KEY TO GENERA OF SCHISTOROPHINAE 


1. Cephalic ornamentation consisting of 4 sharp cuticular lobes forming a roof 
for the head, projecting at sharp angles from the body. 

Schistorophus, p. 284. 

Cephalic ornamentation different from above. — m 2. 

2. Mouth with 6 lips; cephalic ornamentation of multiple appendices of various 

shapes and sizes, some directed anteriorly, some posteriorly; caudal alae 


asymmetrical; vulva in region of anus... ------------—- Serticeps, p. 293. 
Mouth with 2 or 4 lips; cephalic ornamentation different from above; 

caudal alae symmetrical; vulva not in region of anus---------------- 3. 

3. Mouth with 2 lips; vulva posterior to middle of body; lateral papillae 

GRICUSDIA — aem am cem m Aem am C M LÀ NS NE Yseria, p. 292. 

Mouth with 4 lips; vulva in anterior part of body; lateral papillae not 

desermDed. as tricuspid 2- 00 _.___ — Histiocephalus, p. 290. 


Genus SCHISTOROPHUS Railliet, 1916a 


Synonyms.—T etracanthus Hemprich and Ehrenberg in Schneider, 
1866, not Hope, 1835; Ancyracanthus Schneider, 1866, part, not 
Diesing, 1838. 
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Generic diagnosis.—Schistorophinae (p. 284) : Head adorned with 
4 sharp cuticular lobes (at times possibly split to give 8 points), 
uniting anteriorlv with the cuticle, more or less joined at their 
origin, especially in the median lines and usually arranged as a 
roof over the head. Mouth small, usually with 2 small lips or teeth. 
An elongated vestibule. Esophagus composed of 2 parts. Male with 
tail blunt, rounded, provided with caudal alae and numerous papil- 
lae, the preanal arranged at each side in a lone simple series. Two 
unequal spicules. Female with short, conical, more or less obtuse 
tail; vulva in posterior region or middle of body. Sometimes vivi- 
parous. 

Parasitic between the tunics of the gizzard of birds. 

T'ype-species.—Schistorophus longicornis (Hemprich and Ehren- 
berg, 1866) Railliet, 1916. 


KBY TO SPECIES OF SCHISTOROPHUS 


1. Description very incomplete; only host record and size of worm definite... 2. 

Description more complete; from other hosts than 2------------------——- zm 
. Female 12 mm. long; from Glareola austriaea. 

Schistorophus spinulosus, p. 255. 

Male 4.5 mm., female 9 mm. long. From Tringa hetretica (=Squatarola hel- 


bz 


vetica—Squatarola squatarola)__-- ooo Schistorophus bicuspis, p. 256. 

a WIES undi «of pody eee a 02 0t a o a Ims cue 4. 
uva in posterior part of Dody- a a a a naa cu 22-23 o. 

4. Female 23.5 mm. long. Cuticular processes of head broad. From JIaemato- 
pus ostralegus; Russian Turkestan_-____- Schistorophus aulieatina, p. 29%. 
Female 14 mm. long. Cutieular processes slender. From Fallus cayennensis; 
Bra rr n ee er DU T Schistorophus laciniatus, p. 258. 

5. Head cup-shaped, posterior to which are the cuticular processes, with a total 
of S points, anteriorly directed------------- Schistorophus bidens, p. 255. 
Head not cup-shaped, cuticular processes with only + points, posteriorly 
diecie dienn A A A A e ROLE NY 6. 


6. Mouth with 2 conspicuous large sharp points; from Sterna, species, 
Schistorophus acanthocephalicus, p. 287. 
Mouth with 2 small inconspicuous points; from other hosts than Sterna 
EUG NE Lou Lacs Een EC Schistorophus longicornis, p. 255. 


SCHISTOROPHUS LONGICORNIS (Hemprich and Ehrenberg, 1866) Railliet, 1916a 


Synonym.—4A ncyracanthus longicornis Memprich and Ehrenberg, 
1866. 

Hosts.—VPrimary: Numenius arquatus, Tringa variabilis, Totanus 
glottis; secondary: Unknown. 

Location.—Between tunics of gizzard. 

Morphology.—Schistorophus (p. 284): Mouth (fig. 349 a and 6) 
opening carries laterally a small tooth; around the mouth there are 
4 processes, to the dorsal and ventral sides, which project far outward 
and backward. Mouth opening leads into a vestibule which is about 
twice as long as the distance of the opening from the point of the 
head. Esophagus m 2 parts. 
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Male 5 to 10 mm. long. Tail with thick swollen walls; 24 pairs 
of papillae, 4 of them postanal (Schneider figures (fig. 349c) only 3 
on one side). Two very unequal spicules, one short and thick, the 
other long, having a length double that of the space occupied by the 
papillae. 

Female 8 to 20 mm. long. Vulva 1/3 the total length from the 
posterior end; vagina posteriorly directed. Eggs, smooth, thick- 
shelled, elliptical. 

Life history —Unknown. 

Distribution.—Atfrica (Egypt). 


SCHISTOROPHUS BICUSPIS (Rudolphi, 1819) Railliet, 1916a 
Synonyms.—S piroptera bicuspis Rudolphi, 1819; Dispharagus bi- 
cuspis (Rudolphi, 1819) Dujardin, 1845; Histiocephalus gracilis 


Diesing, 1851; Histiocephalus bicuspis (Rudolphi, 1819) Linstow, 
1818. 
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Fic. 349.—SCHISTOROPHUS LONGICORNIS. 4, LATERAL VIEW AND b, FRONT VIEW OF 
HEAD; €, MALE TAIL, AFTER SCHNEIDER, 1866 


H ost.—Primary: Tringa helvetica (—Squatarola helvetica); also 
reported from Grus cinerea and Vanellus melanogaster; secondary : 
Unknown. 

Location.—Between tunics of gizzard. 

Morphology.—Schistorophus (p. 284): Body slender at the 2 ex- 
tremities, especially the anterior, twice as thick in middle portion. 
Head small, continuous with body and armed with papillae; to each 
side, posterior to the head, there is a spine or subulate tooth, directed 
sometimes horizontally, sometimes posteriorly. (In this species, as in 
S. bidens, the original description of only 2 processes is explained by 
the fact that those are the ones seen in profile; the others were evi- 
dently overlooked). 

Male 4.5 mm. long; tail forming 2 turns of a spiral; membranous 
alae straight. 

Female 9 mm. long; tail ending in a short, flattened, recurved 
point, anterior to which is the anus. 

Life history —Unknown. 

Distribution.—YTurope (Austria (Vienna Museum) ). 


Railliet (1916) states that this species is probably identical with 
S. longicornis, p. 285. 
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SCHISTOROPHUS ACANTHOCEPHALICUS (Molin, 1860) Railliet, 1916a 


Synonyms.—Spiroptera acanthocephalica Molin, 18600; S. capil- 
laris Molin, 1860; C'heilospirara capillaris (Molin, 1860) Diesing, 
1861; Schistorophus capillaris (Molin, 1860) Raillict, 1916. 

It 1s questionable as to which of the 2 species of Molin was the 
first published. Spiroptera acanthocephalica is listed as 18600 in 
the catalogue of Stiles and Hassall; the paper was read in December, 
1859, but no month is given on it for its publication. Spiroptera 
capillaris is listed as Molin, 1860e; it was published in March of that 
year. 

Strongylus ambiguus Rudolphi, 1802, Spiroptera sternae Rudolphi, 
1819 and Spiroptera sternae hirundinis Deslongchamps, 1824 have 
been listed by various of the earlier writers as synonyms of this 
species; thev would invalidate the present specific name, if they are 
identical, but the descriptions are so very inadequate for all of them 
as to make them unrecognizable, the same host (Sterna hirundo) 
being the only definite grounds for comparison. 

FH osts.—Primary: Sterna caspica and S. hirundo; secondary: Un- 
known. 

Location.—Between the tunics of gizzard. 

Morphology.—Schistorophus (p. 284) : Head (fig. 350) continuous 
with body. Mouth bilabiate, the lips conspicuous, ending anteriorly 
in a sharp point; to each side of the lips there is a lancet-shaped 
process (a total of 4), posteriorly directed, strongly developed. Body 
filiform, densely striated transversely ; anterior extremity noticeably 
attenuated. 

Male unknown. 

Female 15 to 19 mm. long by 2004 wide. Anus not far from caudal 
extremity. Vulva prominent, in posterior part of body. 

Life history.—Unknown. 

Distribution.—Europe (Austria (Museum Vienna) ). 


SCHISTOROPHUS AULIEATINA Skrjabin, 1916b 


H ost.—Primary : Haematopus ostralegus; secondary: Unknown. 

Location —Under cuticle of gizzard. 

Morphology.—Schistorophus (p. 284) : Anterior part of body (fig. 
351) contracted. Cuticle transversely striated. Head identical with 
that of S. longicornis (p. 285). 

Male unknown. 

Female 93.5 mm. long by 1704 wide. Anus very near to tail end. 
the width of body at anus being only 344. Vulva almost in middle 
of body, slightly anterior to middle. Eggs oval, 404 long by 264 
wide. 

Life history —Unknown. 

Distribution.—Asia (Russian Turkestan). 
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SCHISTOROPHUS LACINIATUS (Molin, 1860) Railliet, 1916a 


Synonym.—H istiocephalus laciniatus Molin, 1860c. 

Host.—Primary: Rallus cayennensis; secondary: Unknown. 

Location.—Between tunics of gizzard. 

Morphology —Schistorophus (p. 284) : Head discreet, encircled by 
a fringe of slender but long, posteriorly directed processes. Mouth 
with lips. Body slender in all parts, especially attenuated pos- 
teriorly. 

Male 7 mm. long by 1004 wide; caudal extremity twisted in spiral, 
with long equal alae which have 24 single papillae. 

Female 14 mm. long by 2004 wide; anus near to caudal extremity; 
vulva in median part of body, not prominent. 

Life history.— Unknown. 

Distribution.—South America (Brazil). 


SCHISTOROPHUS SPINULOSUS (Molin, 1860) Railliet, 1916a 


Synonyms —Spiroptera glareolae austriacae*?; Filaria spinulosa 
Molin, 18604. 

ZH ost.—Primary: Glareola austriaca; secondary: Unknown. 

Location.—Between the tunics of gizzard. 

Morphology.—Schistorophus (p. 284) : Head with a crown of pos- 
teriorly directed spinous processes. Body filiform, transversely stri- 
ated, spirally twisted; anterior extremity noticeably attenuated. 

Male unknown. 

Female 12 mm. long by 1004 wide. Caudal extremity conical, 
obtuse. 

Life history —Unknown. 

Distribution.—Vurope (Austria (Vienna Museum) ). 


SCHISTOROPHUS BIDENS (Rudolphi, 1819) Railliet, 1916a 


Synonyms.—s piroptera bidens Rudolphi, 1819; Dispharagus bidens 
(Rudolphi, 1819) Dujardin, 1845; Spiroptera denticulata Molin, 
1860 b; Ancyracanthus bidens (Rudolphi, 1819) Schneider, 1866. 

Hosts —Primary: Accipiter nisus, Astur palumbarius, Falco pal- 
umbarius, Merops apiaster; secondary : Unknown. 

Location. Between the tunics of gizzard. 

Morphology —Schistorophus (p. 284) : Body very slender, attenu- 
ated at the extremities, especially the anterior extremity; Dujardin 
describes the body as macroscopically resembling a simple silk thread. 
Head (fig. 353 a) rounded, separated from the body by a constriction, 
directly posterior to which there is a wreath of 8 anteriorly directed, 
pointed processes. These are usually adherent to the cuticle and at | 
times difficult to see. This explains the early descriptions and the 





10 Catalogue of Vienna Museum. 
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specific name, only the 2 processes shown in profile at the sides of the 
body being observed by the earlier authors (Rudolphi and Dujardin). 
Mouth cup-shaped, with 4 papillae. Lepri says that these papillae 
are situated on a lip which surrounds the mouth and which can be 
retracted into the mouth. Mouth opens into long thin-walled vesti- 
bule; esophagus in 2 parts. 

Male 6.75 to 10 mm. long. Posterior extremity rolled twice in 
spiral; alae wide, oval. Lepri says there are 4 pairs of preanal and 





SÍ 


FiGs. 350-3295.—390, SCHISTOROPHUS ACANTHOCEPHALICUS. lIEAD. AFTER DRASCHE, 
1884. 351, SCHISTOROPHUS AULIEATINA. HEAD END. AFTER SKRJABIN, 1916. 
352, SCHISTOROPHUS BIDENS. MALE TAIL. AFTER SCHNEIDER, 1866. 353, 
SCHISTOROPHUS BIDENS. a, llEAD ; b, MALE TAIL. AFTER LEPRI, 1598 


2 pairs of postanal peduneulated papillae (fig. 353 6) but Schneider 
describes and figures 16 pairs in all (fig. 352). 

Female 19 to 19 mm. long. Tail ending in a short, recurved 
point anterior to which is the anus. Vulva bilabiate, the lips large 
and projecting, situated posterior to the middle of the body; accord- 
ing to Schneider 6 mm. from the posterior end in a speciman 15 mm. 
long. Eggs 43p long by 194 wide. 

Life history.—Unkown. 

Distribution.—Europe (Austria (Museum, Vienna)) and Italy 
(Province of Rome). 

The eup-shaped head, the presence of the processes at the neck 
and anteriorly directed instead of on the head and posteriorly di- 
rected, are different from those of other species of Schistorophus and 
make the stotus of this species questionable. 
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Genus HISTIOCEPHALUS Diesing, 1851 


Generic diagnosis.—Schistorophinae (p. 284) : Head provided with 
4 small lips with submedian papillae. Posterior to the lips 2 tough 
lateral appendices, each divided into numerous branches; each 
branch may or may not be subdivided into processes at its free end. 
Cervical region swollen into a bulla consisting of numerous longi- 
tunidal folds. Male with large caudal alae with pedunculated papil- 
lae of which 4 pairs are preanal. Spiculesequalor unequal. Female 
with vulva in anterior part of body. 

Parasitic under the tunic of gizzard of birds. 

Type species. —Histiocephalus laticaudatus (Rudolphi, 1819) Dies- 
ing, 1851. 

This genus was placed in the Acuariinae by Skrjabin (19165) on 
the basis of the caudal papillae and the ornaments of the head. 
Gendre (19215) states that because of the lip structure, the genus 
belongs in the Spiruridae rather than the Acuariidae. Travassos 
(19206) has not included the genus in his classification. The present 
writer has assigned it to the Schistorophinae in consideration of the 
nature of the very striking cephalic ornamentation. 


KEY TO SPECIES OF HISTIOCEPHALUS 


Head with 12 processes, each ending in a simple point; spicules unequal, the 


left 700x long, the right 1554 long____________ Histiocephalus tridens, p. 291. 
Head with 20 to 24 processes, each ending in 2, 3, or 4 branches; spicules equal 
(Oumpi"long)izss---—-- a sl. Histiocephalus laticaudatus, p. 290. 


HISTIOCEPHALUS LATICAUDATUS (Rudolphi, 1819) Diesing, 1851 


Synonyms.—Spiroptera laticaudata Rudolphi, 1819; Filaria lati- 
caudata Schneider, 1866; Dispharagus laticaudatus (Rudolphi, 1819) 
Dujardin, 1845. 

I osts.—Primary: Gallus gallus and Otis tetrar; secondary: Un- 
known. 

Location.—Under the lining of the gizzard. 

Morphology—Histiocephalus (p. 290): Head (fig. 354 a and b) 
with 2 semicircular chitinous rings, each bearing 10 to 19 posteriorly 
directed chitinous appendages, which terminate posteriorly in 2, 3, 
or 4 branches; these appendices are approximately equal in length 
and in the male may measure 55 to 664. Posterior to this structure 
the neck is swollen by a series of thick longitudinal ridges. There 
are 4 small hemispherical lips, the lateral bearing 2 very small 
papillae; there are 4 submedian papillae. 

Male 5 to 11 mm. long by 100 to 2004 wide, or to 340p, according 
to Skrjabin (fig. 355). Posterior extremity of body spirally twisted, 
according to Molin, slightly enlarged and provided with 9 caudal 
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alae (fig. 354c). The caudal alae have 6 pairs of ray-like papillae, 
of which 4 are preanal and 2 postanal. In a worm 9.3 mm. long, 
the 2 slender, equal spicules measure 6 mm. long by 164 wide. The 
cloacal aperture in a worm this size is 1104 from the posterior 
extremity. 

Female Y to 14 mm. long by 200 to 4004 wide. Tail straight and 
obtusely conical, with the anus not far from tip. Vulva in anterior 
part of body; it is a longitudinal cleft with 2 prominent lips. 

Life history —Unknown. 

Distribution —Europe and Asia (Russian Turkestan). 


HISTIOCEPHALUS TRIDENS Gendre, 1921b 
Host—Primary: Z'rachelotis senegalensis; secondary : Unknown. 
Location.—Under lining of wizzard. 

Morphology —Histiocephalus (p. 290): Red or reddish-yellow 
worms when alive, brown after killing so that internal anatomy is 





rics. 354-355.— ]IISTIOCEPHALUS LATICAUDATUS. 2351, d, FRONT VIEW AND b, LATERAL 
VIEW OF HEAD; €, MALE TAIL. AFTER IDRASCHE, 1884. 355, MALE. AFTER 
SKRJABIN, 1916 


difficult to study. Body filiform; cuticle transversely striated. 
tiad (fig. 356 a and b) distinctly set off from body by a furrow, 
following which is a cuticular collar, 164 high in the male, 204 in the 
female, formed by narrow projecting ridges. Mouth with 4 lips, the 


2 laterals being much larger than the dorsal and ventral. The 
former (i. e, the laterals) are trilobed, the lateral lobes of each 


bearing a small papilla: on the mner surface each lateral lip has 4 
triangular teeth and on the outer surface 2 membranous fan-shaped 
expansions, each divided into 3 divergent, posteriorly directed 
branches ending in conical points. The dorsal and ventral lips are 
smaller and less distinct than the laterals, reaching only about half 
the height of the latter; each has 2 large projecting papillae at its 
base. 

Male 5.2 mm. long by 2004 wide. Cloacal aperture 964 from pos- 
terior extremity (1/54 of total length). Caudal alae (fig. 356 e) large 
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and oval, each composed of 2 membranes, a dorsal and a ventral, 
transversely striated, united at their lateral edges and curved so 
that they approach the median line, appearing thus almost as a 
sheath. Six pairs of caudal papillae, of which 4 are preanal, 2 post- 
anal. Spicules unequal and dissimilar, the left (fig. 356 d, e, and f) 
700 long, cylindrical in its anterior one-fourth, then shaped as a 
gutter throughout its length until 424 from the free end where there 
is a hyaline, vesicular membrane enveloping it; the right spicule 
(fig. 356 g, h, and ¿) 155p long, its appearance different in different. 
views. 





N 


Fig. 356.—HISTIOCEPIIALUS TRIDENS. @, FRONT VIEW AND b, PROFILE VIEW OF 
IIEAD; €, MALE TAIL; d, ANTERIOR END; €, POSTERIOR END, LATERAL VIEW ; f, 
VENTRAL VIEW, LEFT SPICULE; g, RIGHT SPICULE, LATERAL VIEW; R, RIGHT 
SPICULE, DORSAL VIEW; à, SHOWING NOTCHED APPEARANCE WHEN SPICULE RE- 
MOVED FROM BODY. AFTER GENDRE, 1921 


Female 19.1 mm. long by 2204 wide. Anus 87p from posterior end. 
(1/138 of total length) ; posterior extremity conical, rounded at end. 
Vulva salient, in anterior region of body, 2.07 mm. from anterior 
extremity. Ovejector 1 mm. long, not differentiated into different. 
parts, directed posteriorly, gradually decreasing in thickness. Eggs: 
not mature in Gendre's specimens. 

Life history.— Unknown. 

Distribution Africa (French Guinea (Labé)). 


Genus YSERIA Gedoelst, 1919 


Generic diagnosis.—Sehistorophinae (p. 284) : Mouth with 2 lips; 
posterior to the lips a hood or crown with festooned edge. Lateral 
papillae tricuspid. Female with vulva posterior to middle of body. 

Parasitic under mucosa of gizzards of birds. 

T ype-species.—Y sería californica Gedoelst, 1919. 
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KEY TO SPECIES OF YSERIA 


Female 12 nun. long by 1004 wide; male S mn. long. In Alcedo americana 
and AROS CONDINIONSIS. —— ooo Yseria coronata, p. 293. 

Female 25.5 mm. long by 4164 wide; male unknown. In Oidemia deglandi. 
Yseria californica, p. 293. 


YSERIA CALIFORNICA Gedoelst, 1919 


H ost.—Primary: Oidemia deglandi; secondary: Unknown. 

Location.—Under mucosa of gizzard. 

Morphology.— seria (p. 292) : Color deep brown or almost black: 
cuticle finely striated transversely. Mouth with 2 lateral hemispher- 
ical lips surmounted by a triangular tooth; posterior to the lips the 
head is encircled by a hood with festooned edge. Cervical papillae 
tricuspid. 

Male unknown. 

Female 25.5 mm. long by 4164 wide. Tricuspid papillae 1854 from 
head end. Vulva 14 mm. from head end, thus the ratio of anterior 
to posterior part of body is 5:4. Eggs not described. 

Life history.— Unknown. 

Distribution.—North America (United States (California) ). 


YSERIA CORONATA (Molin, 1860) Gedoelst, 1919 


Synonyms.—s piroptera coronata Molin, 1860; Histiocephalus 
coronatus (Molin, 1860) Skrjabin, 19160. 

Ilosts.—Primary: Alcedo americana and Rallus cayennensis; sec- 
ondary: Unknown. 

Location.—Under mucosa of gizzard. 

Morphology.—Y seria (p. 292) : Head set off from body, armed with 
crown of sharply pointed, posteriorly directed processes. Mouth 
with 2 small tooth-like papillae. Body slender, increasing in width 
pos*eriorly, the anterior extremity noticeably attenuated. 

Male 8 mm. long. Caudal extremity conical, its apex truncate. 
Anus not far from tail end. Vulva in posterior part of body. 

Life history.— Unknown. 

Distribution.—South America (Brazil). 


Genus SERTICEPS Railliet, 1916a 


Generic diagnosis. —Schistorophinae (p. 28+): Head adorned with 
varied and multiple appendices or festoons. Mouth with 6 small 
lips each carrying a small papilla. Male with obtuse tail; caudal 
alae asymmetrical; 10 pairs of preanal papillae. Two very unequal 
spicules. Female with obtuse tail. Vulva in region of anus. 

Parasitic between the tunics of gizzard of birds. 

Type-species.—Serticeps vulvoinflata (Molin, 1860) Railliet, 19164. 
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SERTICEPS VULVOINFLATA (Molin, 1860) Railliet, 1916a 


Synonym.—Spiroptera vulvoinflata Molin, 18600. 
Host.—Primary: Trochilus ochropygus; secondary: Unknown. 
Location.—Between the tunics of the gizzard. 
Morphology.—Serticeps (p. 293): Mouth with 6 small lips, each 
bearing a papilla. Dody densely striated transversely; anterior ex- 
tremity noticeably attenuated, apex truncate. Molin described the 
cephalic appendices simply as a crown of short horizontal spines. 
Drasche describes them (figs. 3574 and 358) as follows: Posterior to 
the lips 2 thin lateral processes, shaped like a bird's tail, projecting 
outwards. Farther posterior 2 dorsoventral, arched, outwardly 
directed soft processes. Still more posterior 4 submedian, rectangu- 
lar flaps directed outwards and turned under on the sides. Lastly 
there follows a wreath of numerous processes of different sizes, pos- 
teriorly directed. Between the dorsoventral and submedian wings 


there project 4 large, long, club-shaped papillae, directed obliquely 





FIGS. 357—358.—SERTICEPS VULVOINFLATA. 357, a, HEAD; b, MALE TAIL. 358, 
LABELED SPIROPTERA MEDIOSPIRALIS, BUT APPARENTLY INCORRECTLY SO. SEE TEXT 
FOR DISCUSSION. AFTER DRASCHE, 1884 


outward and forward. (The end face view (fig. 358) given by the 
present writer, copied from Drasche, 1884, was labelled by Drasche 
as Spiroptera mediospiralis while another figure of the same plate 
(fig. 14) was labelled S. vulvoinflata. Since the figure given here, 
Drasche's figure 16, agrees with the description of S. vulvoinflata 
whereas his figure 14 does not, but on the other hand does agree with 
the description of S. mediospiralis, it is evident that Drasche con- 
fused the 2 labels.) 

Male 10 mm. long by 1004 wide. Caudal alae (fig. 3575) wide 
and asymmetrical, the left wider than the right. "Twelve pairs of 
large pedunculated papillae, of which 10 are preanal, 2 postanal. 
The distance between the first 11 papillae (counting from posterior 
to anterior) is the same but the distance between the eleventh and 
twelfth is twice as great as the former. Right spicule short and 
thick; the left spicule 8 times as long as the right, alate and pointed. 

Female 28 mm. long by 2004 wide. Caudal extremity long, acutely 
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pointed, straight, the apex obtuse. Anus remote from tail end. 
Vulva anterior to anus, very prominent, the posterior lip strongly 
inflated. 

Life history.—Unknown. 

Distribution.—South America (Brazil). 


Family PHYSALOPTERIDAE Leiper, 1908 


Family diagnosis —Spiruroidea (p. 162): Mouth with 2 lips pro- 
vided with teeth on their inner surface, Head without ornamenta- 
tion. Male with large caudal alae, joined anteriorly across the ven- 
tral surface; caudal papillae pedunculated. Female with 2, 4, or 
more uteri. Vulva anterior to middle of body. 

Parasitic in mammals, birds, reptiles, and, rarely, amphibians. 

Type-yenus —Physaloptera Rudolphi, 1819. 


Subfamily PHYSALOPTERINAE Stossich, 1898 
Subfamily diagnosis. —Characters of the family. 


Genus PHYSALOPTERA Rudolphi, 1819 


Generic diagnosis. —Physalopterinae (p. 295) : Body robust, mas- 
sive. Cuticle thick, finely striated transversely, detached from the 
body in the cephahe region where it forms an annular collar which 
serves for fixing the parasite. Lateral fields large but with no cu- 
ticular expansions. ‘Two sensory papillae in the esophageal region, 
situated posterior to the nerve ring. Mouth with 2 large lateral lips 
provided with teeth on their internal surface and externally with 
papillae near the point of their insertion. Buccal cavity short. 
Esophagus clearly divided into 2 parts, a muscular clear portion and 
a glandular opaque portion. 

fale with wide outspread caudal alae which join each other an- 
teriorly across the ventral surface; 4 to 5 pairs of long pedunculated 
papillae in cloacal region and a variable number of small ventral 
papillae. Two spicules, usually unequal. No gorgeret. 

Female with small non-projecting vulva. situated anterior to the 
middle of the body; ovejector tubular, very long, usually directed 
posteriorly. Uteri 2, 4, or more in number, parallel. Eggs with 
thick shells, embryonated at maturity. 

Parasitie normally in the digestive tract, generally the stomach. of 
mammals, birds and reptiles, very rarely in amphibians. 

Ty pe-species.—Physaloptera clausa Kudolplu, 1819. 

Travassos (19206) divided the genus Physaloptera into 5 genera: 
Physaloptera, Clamidonema, Turgida, Abreviata, and Leptosoma. 
Ortlepp, however, in an analysis of these genera, points out that this 
division is unjustifiable. The present author is therefore using 
Physaloptera in its original generic sense. 
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KEY TO SPECIES OF PHYSALOPTERA 


. True Physaloptera, i. e, species agreeing with the generic diagnosis.... 2. 


Species inquirendae, placed in this genus but not agreeing entirely with the 
generic diagnosis- 3559... a c c ee ——— S 16. 


. Normally in reptiles; found as pseudoparasite in Ciconia alba. 


Physaloptera abbreviata, p. 307. 
Normally in birdgee- -—— Pees a co co "Om M A O 9. 


. Teeth of lips undescriDeuss gu m ucc cpm c NE 4. 


Teeth of lips desceribedl--------—--.. oie 4 e 2 6. 


. Description very incomplete; from Lanius minor. 


Physaloptera bilabiata, p. 307. 
Krom other hosts than above. 2.2023 Td 00 —- 5. 


. Male 18, female 30 mm. long; cuticle enlarged posterior to the lips; eggs 


814 long by 264 wide; located in head of Micropogon, species. 
Physaloptera fusiformis, p. 303. 
Male 26, female 26 mm. long; cuticle reflected over lips; eggs not described ; 
in proventrieulus of Falco, species; (probably a synonym of P. alata). 
Physaloptera megalostoma, p. 300. 


. Two teeth on each lip, an outer and an inner (tripartite) m 


One tooth or mote than 2 teeth on each Ipe q =N — 15. 


. Relative sizes of teeth not described ; distinctive character consists in the 


one species (P. truncata) of the outer tooth being widened or “knobbed " 
at the top, in the other species (P. crassa) of the presence of only 1 pair 


of central caudal papillae...32222222222:: 0000 ee eee 8. 
Relative sizes of teeth described; outer tooth not as above; pedunculated 
papillae number 11t0.132.-— ———- A 9. 

. Male 14 mm., female 23 mm. long; 5 pairs of lateral peduneulated eaudal 
papillae; 1 pair of ventral papillae-.-.. Physaloptera crassa, p. 302. 
Male 25, female 33 min. long; 4 pairs of lateral peduneulated caudal papil- 
lae, 13 ventral papillãe-----------------—- Physaloptera truncata, p. 306. 

. Outer tooth large, inner tripartite tooth smaâāll-----------------—------ 10. 
Inner tripartite tooth large. outer tooth small 14. 


Caudal alae with 4 pairs of lateral peduneulated papillae. 
Physaloptera acuticauda, p. 297. 


Caudal alae with 5 pairs of lateral peduneulated papillae------------- 11. 
More than 11 ventral eaudal papillae (14 as figured) ; tail of female short 
(from 1/40 to 1/70 of total body length) ______ Physaloptera crosi, p. 302. 


Eleven ventral caudal papillae ; tail of female elongate (1/30 to 1/21 of total 
body length)... .. M ee e AI NM 12. 


. Male 7 mm. long; cervical papillae situated 1004 posterior to the end of 


muscular esophagus... c sl Physaloptera alata chevreuxi, p. 301. 
Male 17 mm. or longer; cervical papillae at level of terminal region of 
muscular esophagus -Serr o_o "I 13. 


Male 22 to 28.5 mm., female 33 mni., long; cloacal aperture of male 1.2 mm. 
from posterior extremity; vulva of female anterior to end of esophagus, 
at about the anterior eighth of total body length. 

Physaloptera alata nouveli, p. 301. 

Male 17 to 20 mm., female 19 to 27 mm. long; cloacal aperture of male 6504 
from posterior extremity ; vulva of female posterior to end of esophagus, 
at the anterior fifth of body length (according to Seurat) or more pos- 
terior (according to Sebneider)&- |. — —— Physaloptera alata, p. 298. 
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14. Spicules subequal (360 and 23804 long); vulva a little anterior to middle of 


Dog NUM onu M cunei mme Physaloptera galinieri, p. 303. 
Spicules unequal (400 and S40&4 long); vulva at anterior third of body 
¡CO e O oe NM MM Physaloptera subalata, p. 305. 


25. Female 7 min. long; only one simple tooth on each lip. 

Physaloptera, inflata, p. 205. 
Female 19 mm. long; the large conical tooth of each lip has to each side of 

it à smaller tooth ; additional still smaller teeth present internally. 
Physaloptera gemina, p. 304. 
16. In orbital cavity of Jbis aethiopica; head with winz-like appendages and 2 
or more papillae or small lips------ Physaloptera, species Parona, p. 309, 
in alimentary canal (or in P. malleus location not given) of other hosts 
than above; head structure different from above -----------------—- 17. 
17. Deseription very incomplete; alae described as vesicular; in Cuculus, species, 
D Ee cle E o a a E Physaloptera strongylina, p. 309, 
Alae not deseribed as vesicular; in other hosts than above, in Africa or 
A e eee E pr 18. 
18. Mouth with 2 lips; 4 pairs of preanal pedunculated papillae----------- 19. 
Mouth with 6 lip structures; 2 pairs of preanal peduneulated papillae__ 20. 
19. In the middle of each lip a papilla and to each side of the papilla a cone- 
shaped tooth; spicules equal; tail of male 1/69 of body length; eggs 39u 
inne bysso reme. soo eo cue eeotisas Physaloptera brevicauda, y. 307. 
No papillae or teeth described on lips; spicules unequal; tail of male 1/33 
of body length; eggs 46u long by 294 wide... Physaloptera malleus, p. 308. 
20. Spicules equal (2904 long) ; tail of male 1/14, of female 1/53 of body length ; 
vüla m anterior third of bodP-<-.<cco.o+== Physaloptera ovata, p. 309. 
Spicules very unequal (880g and 2.17 mm. long) ; tail of male 1/46, of female 
1/21 of total body length; vulva near posterior extremity of body. Species 
rečently' transferred to Cyfnca_____-_..---.. Physaloptera bulbosa, p. 310. 


PHYSALOPTERA ACUTICAUDA Molin, 1860 


Synonym.—Physaloptera alata Rudolphi of Diesing, 1851 in part. 

Hosts —Primary: Elanus caeruleus, Falco atricapillus (=Spizi- 
aster melanoleucus), F. cachinans (=Herpetotheres cachinans), F. 
cayennensis (=Leptodon cayennensis), F. coronatus (=Harpyha- 
liaétus coronatus), F. dispar (=Elanus leucurus), F. gracilis 
(=Geranospizias caerulescens), F. minutus (=Accipiter tinus), F. 
ornatus ( —Spizaetus mauduyti), F. palustris (=Uircus maculosus), 
F. species, F. swainsonii (—campsonys swainsoni), F. rutilans 
(=eterospizias meridionalis), F. unicinctus (=Purabuteo unicinc- 
tus), F. urubutinga (Urubitinga urubitinga) ; secondary: Unknown. 

Location—Mouth, esophagus, gizzard, orbital cavity. 

Morphology—Physaloptera (p. 295) : Cuticle finely striated trans- 
versely, partly reflected over the lips anteriorly. Mouth with 2 lips, 
their anterior border semicireular; each lip with a large pointed 
outer tooth and internal to it a smaller membranous tooth with 3 
dlenticulations. 

Male 18 to 32 mm. long by 620 to 8004 wide. Caudal alae (fig. 
3590) long, semilanceolate, supported by 4 pairs of equidistant 
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pedunculated papillae, of which 2 are preanal and 2 postanal. Three 
preanal ventral papillae; 5 pairs of sessile postanal papillae near 
the median line, of which 2 pairs are in a row just posterior to the 
anal opening, 2 slightly farther back and the remaining pair about 
2/3 of the distance from the cloacal aperture to the tip of tail. 
Spicules unequal, sharply pointed, the left 1.89 to 2.17 mm. long 
by 45p wide at the base, the right 420 to 4904 long by 504 wide. 
Female 20 to 43 mm. long by 800y to 1.2 mm. wide. Posterior ex- 
tremity conical, narrowing to a rather acute tip. Anus about 1/56 
of total body length from posterior end. Vulva far anterior, open- 
ing on a slight elevation anterior to the end of the esophagus. Mus- 
cular vagina only about 4804 long by 504 wide, slightly enlarged 
posteriorly; 2 uteri arising from the outer sides (fig. 3594). This 
is the only one of the Physaloptera from birds known to have this 
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Fıs. 359-360.—359, PIYSALOPTERA ACUTICAUDA. ad, TERMINAL PART OF FEMALE 


GENITALIA ; b, MALE TAIL. AFTER ORTLEPP, 1922. 360, PHYSALOPTERA ALATA. 4, 
MEAD; b, LIP; c, MALE TAIL, AFTER LINSTOW, 1877 





arrangement of uteri; it 1s similar to that of P. praeputialis, a par- 
asite of mammals. Eggs 514 long by 424 wide, embryonated in 
utero. 

Life history.—Unknown; probably involves intermediate stages in 
insects. 

Distribution.—South America (Brazil) and Africa (Lake Ny- 
assa). 

PHYSALOPTERA ALATA Rudolphi, 1819 


Synonyms.—Vermis dubius falconis nisi; Physaloptera megalos- 
toma Creplin, 1829 (probably a synonym; see page 300) ; Spiroptera 
physalura Dujardin, 1845. 

Hosts —Primary: Accipiter nisus, Aquila imperialis, A. pennata, 
Astur nisus, Buteo vulgaris, Circaétus gallicus, Circus aeruginosus, 
C. cineraceus, C. cyaneus, C. rufus, C. pygargus, Falco apivorus, F. 

. e y e e e e e 
atricapillus, F. biarmicus erlangeri, F. cachinans, F. cayennensis, F. 
coronatus, F. dispar, F. gracilis, F. longipennis, F. ornatus, F. palus- 
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tris, F. pygargus, F. rufus, F. rutilans, F. species, F. subbuteus, 
F. swainsonii, F. unicinctus, F. urubutinga, Tinnunculus alaudarius; 
secondary: Unknown. 

Location.—Gizzard and intestine. 

Morphotogy —Physaloptera (p. 295): Cuticle may be completely 
reflected over the head, with a large crater-like opening anteriorly, 
or in young specimens this may be entirely lacking. Cervical papil- 
lae situated at level of terminal region of muscular esophagus. 
Mouth (fig. 360a) with 2 lateral lips (fig. 3600), each with a 
triangular external tooth and 3 smaller, blunter internal teeth; in 
addition 3 papillae, near the insertion of each lip. 

Male 17 to 20 mm. long. Entire esophagus 1/4 of body length. 
Cloacal aperture 6504 from caudal extremity. Circumcloacal region 
covered with small tubercules. Caudal alae (fig. 360c) very elon- 
gated. Five pairs of long pedunculated papillae, of which 2 are 
preanal, 1 adanal and 2 postanal. Three papillae on the anterior 
edge of cloacal aperture. Four pairs of postanal ventral papillae, 
of which 2 pairs form a transverse row on the posterior edge of 





Frc. 361.—PHYSALOPTERA ALATA RUDOLPHI or ORTLEPP, 1922. POSSIBLY 
EQUIVALENT TO 1, GALINIERI SEURAT. SEE TEXT FOR DISCUSSION. AFTER ORT- 
LEPP, 1922. 


the cloacal aperture, the third pair is at the level of the most pos- 
terior pair of lateral pedunculated papillae, and the fourth pair 
is situated about midway from cloacal aperture to caudal extremity 
(Seurat says 5 pairs of postanal papillae but in describing their 
position only lists 4 pairs). Spicules 4204 long, according to Lin- 
stow ; 280 and 265, long, according to Seurat. 

Female 19 to 27 mm. long. Entire esophagus 1/5 of body length. 
Tail 1/21 of body length, conical, attenuated. Schneider states that 
the vulva is 7 mm. from the anterior extremity of a 19 inm. long 
specimen, but Seurat describes its position as more anterior (250p 
posterior to the end of the esophagus which is at the anterior fifth 
of body length). Ovejector tubular, 1.5 mm. long; trompe dilated 
as a reservoir, beyond which it narrows again for a course of 300p to 
the branching of the uteri. Eggs thick-shelled, embryonated, 46 to 
55u4 long by 25 to 27p wide. 
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Life history.—Unknown; probably involves intermediate stages 
in insects. 

Distribution.—Europe (Italy (Rome), and Austria (Museum, 
Vienna)), Asia (Russian Turkestan and India), South America 
(Brazil), Africa (Bou-Saada and Biskra), and Australia. 

The type host of this nematode is evidently Falco (= Accipiter} 
nisus; however, Rudolphi had in addition specimens from 7. gallicus 
and F. pennatus, which he lists as this species. Schneider (1866) 
and also Linstow (1877a) found this species in Falco nisus, and de- 
scribed and figured it; Seurat (19155) has described it from that 
host and from F. biarmicus. Ortlepp (1922) examined Rudolphi's 
specimens from F. gallicus and F. pennatus, incorrectly called them 
paratypes and noted differences in lip-structure and in caudal pa- 
pillae from those described by Schneider, Linstow, and Seurat. Bay- 
lis (1925), however, calls attention to the fact that the material ‘dealt. 
with by the latter authors was from the type host and that as Ort- 
lepp states that the material he examined (fig. 361) resembled P. 
galinieri Seurat, that part of Rudolphi’s material may be the latter 
species. 

The above description of P. alata 1s based on those of Schneider, 
Linstow, and Seurat. 


PHYSALOPTERA MEGALOSTOMA Creplin, 1829 


Synonym.—Spiroptera megalostoma (Creplin, 1829) Dujardin, 
1845. 

Hosts—Primary: Falco nisus and F. palumbarius; secondary: 
Unknown. 

Location.—Proventriculus. 

Morphology.—P hysaloptera (p. 295) : Color brownish; head larger 
than body. Mouth large, circular, gaping, bare, surrounded by a 
swollen margin. Body moderately thick, a little more slender an- 
teriorly than posteriorly. 

Male about 26 mm. long. "Tail curved a single time; alae inflated, 
joined anteriorly on ventral surface, narrowing laterally as they 
approach end of tail. Spicules rather short and apparently equal. 

Female about 26 mm. long, somewhat thicker than the male. Tail 
straight, obtuse, tapering toward the extremity. 

. Life history.—Unknown; probably involves intermediate stages in 
insects, 

Distribution.—Europe (Germany (Greifswald) ). 

Various authors (Mehlis, Molin, Stossich, Lepri) consider this 
species identical with P. alata Rudolphi, 1819. It is probable that 
in the specimens described by Creplin (1 male and 1 female) the 
reflection of the cuticle over the lips is accountable for his descrip- 
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tion of the head, and that he was dealing with Rudolphi's species. 
Since it 1s a debatable matter, his description and figures (fig. 362) 
are given here for comparison with those of P. alata. 


PHYSALOPTERA ALATA CHEVREUXI Seurat, 1914i 


Hosts—Primary: “Hawk” and Accipiter nisus; secondary: 
Unknown. 

Location.—Not given. 

Morphology —Physaloptera (p. 295) : Similar to P. alata except 
that this nematode is smaller in size and has the cervical papillae and 
excretory pore placed much more posteriorly. 

Male 7 mm. long by 5154 wide. Muscular esophagus 2604 long; 
entire esophagus 1/4 of body length; cervical papillae 370 and 3604 
from anterior end. 


Od 


Fic. 362.—PHYSALOPTERA MEGALOSTOMA. AFTER CREPLIN, 1829 





Female (immature), 8 mm. long. Tail long (3104) and conical. 
Vulva a short distance posterior to end of esophagus. 

Life history —Unknown; probably involves ROUTE stages 
1n insects. 

Distribution.—Africa (Sudan (Bone) and Algeria (Bou-Saada) ). 


PHYSALOPTERA ALATA NOUVELI Seurat, 1915c 


JH osts.—Primary: Accipiter nisus and Aquila chrysaetos; second- 
ary: Unknown. 

Location.—Xsophagus. 

Morphology.—(p. 295) : Body robust, usually attenuated anteriorly. 
Cervical papillae more or less at the level of the hind end of mus- 
eular esophagus. Two lateral lips, each with a large triangular 
external tooth and a very small internal tooth with 3 points. 

Male 22 to 98.5 mm. long by 9004 wide. Tail 1.165 mm. long, 
slender and pointed; small cuticular tubercles in circumcloacal re- 
gion. Caudal papillae as in P. alata. Right spicule robust and 
large, 5504 long; left spicule more slender, feebly chitinized and 
longer. 

Female 33 mm. long by 1.05 mm. wide. Tail 1.1 mm. long, coni- 
cal, pointed. Vulva anterior to end of esophagus. 9.8 mm. from 
anterior end. Vagina 2.15 mm. long, egg chamber 3.12 mm. long, 
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trunk or trompe 5004 long, dividing posteriorly into 2 uteri. Eggs 
50 by 25u, thick-shelled, embryonated. 

Life history.—Unknown; probably involves intermediate stages 
in Insects. 

Distribution.—Africa (Algeria (Bou-Saada)). 


PHYSALOPTERA CRASSA Linstow, 1879b 


Host—Primary: Alauda arvensis; secondary: Unknown. 

Location.—Intestine. 

Morphology.—Physaloptera (p. 295): Lips pyramid-shaped, each 
with 2 teeth, the inner tripartite, and in addition 2 outer papillae. 
Cervical papillae 6004 from anterior end; esophagus 1/4.7 of total 
body length. 

Male 14 mm. long by 1.5 mm. wide. Tail rounded, its length 
about 1/12 of total body length. Six pairs of caudal papillae, the 
anterior 5 being pedunculated and situated near the cloacal aper- 
ture. the sixth pair non-pedunculated, situated on the inner side of the 
fifth pair. Spicules unequal, 6604 and 3604 long. 

Female 23 mm. long by 2mm. wide. ‘Tail rounded, its length 1/22 
of total body length. Eggs 49u long by 2964 wide. 

Life history —Unknown; probably involves intermediate stages 
in insects. 

Distribution. —KEurope (Germany (Stuttgart) ). 


PHYSALOPTERA CROSI Seurat, 1914i 


IH ost,—VPrimary: Accipiter nisus; secondary: Unknown. 

Location.—Proventriculus. 

Morphology.—P hysaloptera (p. 295): Body robust. Two lateral 
lips (fig. 363 a), each with a large external tooth, strongly chitinized 
and an inner tripartite tooth, much smaller and feebly chitinized. 
Also 2 pairs cephalic papillae at angle of insertion of lips. Post- 
cervical papillae unusually far anterior, immediately posterior to the 
nerve ring. 

Male 20 mm. long by 6604 wide. Caudal alae (fig. 303 5) well- 
developed; circumcloacal region covered with tubercles. Cloacal 
aperture 9004 from tail end. Caudal papillae arranged as in 7. 
galinieri and P. subalata except that in this species there is a sessile 
papila between the 2 papillae of the most posterior ventral pair. 
Spicules equal, short, 3004 long. 

Female 12 mm. (immature) to 22 mm. long. Tail (fig. 363 c) 
short (3004), conical. Vulva in anterior third of body, 1 mm. pos- 
terior to end of esophagus. Vagina shorter than egg-chamber (res- 
ervoir), which is 1.2 mm. long by 3004 wide; trunk (trompe) 400, 
long. giving rise to 2 uteri. Eggs 55p long by 254 wide, embryo- 
nated. 
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Life history—Unknown; probably involves intermediate stages 
in Insects. 
Distribution.—Atrica (Algeria (Mascara and Bordj-Menaiel)). 


PHYSALOPTERA FUSIFORMIS Linstow, 1902 


Host—Primary: Micropogon, species; secondary: Unknown. 

Location.—Head. 

Morphology.—P hysaloptera (p. 295) : Cuticle thick, enlarged pos- 
terior to the lips; narrow cross-striations. Head with 2 large, 
lateral, hemispherical lips. each with 3 small papillae on the outer 
edge. 

Male 18 mm. long by 1.4 mm. wide. Esophagus about 1/4, tail 
about 1/23 of total body length. Caudalregion (fig. 364) short, heart- 
shaped; laterally 4 pairs of pedunculated papillae; one pair of sessile 








Fres. 365-364.—363, PHYSALOPTERA CROSI. d, HEAD END; b, MALE TAIL; C, FEMALE 
TAIL. AFTER SEURAT, 1914. 364, PHYSALOPTERA FUSIFORMIS. MALE TAIL. AFTER 
LINSTOW, 1902 


papillae directly anterior and another pair directly posterior to cloa- 
cal aperture; near the tail end 3 pairs of sessile ventral papillae and 
an unpaired median papilla anterior to them. — Linstow's figure 
shows longitudinal rows of tubercles in the lateral fields of the tail. 

Female 30 mm. long by 1.97 mm. wide, attenuated at both extremi- 
ties, Esophagus about 1/5, tail 1/20 of the total body length. Vulva 
in anterior part of body, dividing body length in ratio of 18:56. 
Eggs Sly long by 264 wide, with very thick shells. 

Life history —Unknown; probably involves intermediate stages in 
insects. 

Distribution.—XEurope (Germany, Breslan Museum). 


PHYSALOPTERA GALINIERI Seurat, 1914i 


Synonym.—P. alata Rudolphi of Ortlepp, 1922 may be a synonym 
of this (see p. 299). 


9612—2'1—21 
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Hosts.—Primary: Aquila rapax belisarius and Melierax gabar; 
secondary : Unknown. 

Location.—EKsophagus and proventriculus. 

Morphology —P hysaloptera (p. 295): Body robust. Mouth (fig. 
865a) with 2 lateral lips, each having on its inner surface 3 large 
conspicuous, projecting teeth. Two pair of cephalic papillae near 
insertion of lips. Postcervical papillae remote from nerve ring, 
situated below the end of muscular and glandular esophagus. 

Male 21 mm. long by 7804 wide. Caudal alae (fig. 365c) large, 
1.5 mm. long, with thick edges. Circumcloacal region covered with 
small tubercles (these are not shown in Seurat's figure). Cloacal 
aperture 9954 from tail end. Five pairs of lateral pedunculated 
papillae, of which 4 pairs are in the circumcloacal region, the other 
pair more posterior. Seurat states that there are 11 but figures 13 





FIG. 365.—PHYSALOPTERA GALINIERI. 4, IIEAD, LATERAL VIEW; b, ANTERIOR HALF OF 
BODY OF FEMALE, SHOWING OVEJECTOR ; C, MALE TAIL, AFTER SEURAT, 1914 


ventral papillae near the median line, 3 of them in a transverse row 
just anterior to cloacal aperture, 2 pairs just posterior to cloacal 
aperture, also arranged in a transverse row, and the other 3 pairs 
occurring more posteriorly. Spicules short, subequal, 3604 and 
3801 long. 

Female 17 to 34 mm. long by 1.04 mm. wide. Tail short (3504). 
Vulva (fig. 365 b) unusually remote from esophagus, situated a short 
distance anterior to middle of body. Vagina 2 mm. long, directed 
anteriorly; egg chamber (reservoir) 6004 long; trink (trompe) 2004 
long. Two uteri. Eggs 65u long by 354 wide. 

Life history —Unknown; probably involves intermediate stages 
in insects. 

Distribution.—XAfrica (Algeria (Ain-Oussera) and Transvaal). 


PHYSALOPTERA GEMINA Linstow, 1899a 


Host.—Primary: Gallus gallus and cat (Felis catus domesticus) ; 
secondary : Unknown. 


Location.—Stomach and intestine(?). 
Morphology.—Physaloptera (p. 995) : Head end rounded, a ring of 
thickened cuticle projecting anteriorly from it. Two large conical 
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teeth, to each side of these a smaller tooth; internally additional, 
still smaller teeth. Four large submedian papillae. Esophagus 
abont 1/6 of total body length. 

Male 11.4 mm. long by 4704 wide. Tail 1/19 of total body length. 
Four pairs of long pedunculated papillae (fig. 366), 2 of them 
preanal. 2 postanal. Just anterior of the cloacal aperture are 3, 
just posterior to it 2, papillae; about midway from cloacal aperture 
to tip of tail there are 4 papillae in a transverse row; posterior to 
these are 2, making a total of 11 ventral papillae. Circumcloacal 
recion of bursa covered with longitudinal rows of pointed protuber- 
ances. 

Female 19 mm. long by 534 wide. Tail 1/35 of total body length, 
conical, rounded at end. Eggs 594 long by 324 wide; thick-shelled. 

Life history—Unknown; probably involves intermediate stages in 
insects. 

Distribution —Africa (Egypt). 


PHYSALOPTERA INFLATA (Molin, 1860) Stossich, 1889 


Synonym.—s piroptera inflata Molin, 18600. 

fTost—Primary: Falco unicinctus; secondary: Unknown. 

Location.—Esophagus and proventriculus. 

Morphology —Physaloptera (p. 295) : Head continuous with body, 
with inflated cuticle. According to Drasche, this species does not 
have the 3 small teeth usually found internal to the outer tooth of 
the lips, and this character differentiates it from P. acuticauda, 
found in the same host. Body densely striated transversely, at- 
tenuated posteriorly, truncated anteriorly. 

Male unknown. 

Female 7 mm. long by 3004 wide. Tail short, conical, with 
rounded end. Anus not far from tail end. Vulva in anterior part 
of body. 

Life history —Unknown; probably involves intermediate stages in 
insects. 

Distribution—South America (Brazil). 


PHYSALOPTERA SUBALATA Schneider, 1866 


Synonym.—P hysaloptera alata Rudolphi, 1819 in part. 

Hosts—Primary: Falco, species and buzzard; secondary: Un- 
known. 

Morphology—Physaloptera (p. 295): Body large and robust. 
Mouth with 2 lips (fie. 3672). According to Seurat each lip with 
a small outer tooth, difficult to see, and a large tripartite inner tooth; 
Schneider, however, states that the outer tooth is larger than the 
inner. 
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Male 19 to 32 mm. long by 7004 wide. In a 19 mm. specimen, 
caudal alae 1.56 mm. long, cloacal aperture 9504 from caudal ex- 
tremity. According to Schneider’s figure (fig. 3670), 4 pairs of 
lateral pedunculated papillae, 3 preanal ventral and 3 pairs of 
postanal ventral papillae. Seurat, however, describes 5 pairs of 
long pedunculated papillae, 4 of them in the cloacal region and the 
other pair midway between cloacal aperture and caudal end, and 11 
median papillae, 3 of them just anterior and 2 pairs just posterior 
to the cloacal aperture, the remainder more posterior. Spicules un- 
equal, the left 8404 long, slender and pointed, the right not over 
400, long and thicker than the left. 

Female 20.5 mm. long by 6604 wide. Tail 2404 long, conical. 
Vulva not prominent, in anterior third of body, 3 mm. posterior 





FIGS. 366-368.—366, PHYSALOPTERA GEMINA. MALE TAIL. AFTER LINSTOW, 
1899. 367, PHYSALOPTERA SUBALATA. d, LIP; b, MALE TAIL. AFTER SCHNEI- 
DEB, 1866. 368, PHYSALOPTERA TRUNCATA. a, LIP; b, MALE TAIL, AFTER 
SCHNEIDER, 1866 


to end of esophagus. Vagina 1 mm. long; egg chamber 1504 long; 
2 uteri. 

Life history —Unknown; probably involves intermediate stages in 
insects. 

Distribution.—South America (Brazil) and Europe (Corsica (San 
Martino) ). 


PHYSALOPTERA TRUNCATA Schneider, 1866 


Hosts—Primary: Gallus gallus and Phasianus gallus; secondary : 
Unknown. 

Location.—Proventriculus. 

Morphology —Physaloptera (p. 995): External median tooth on 
each lateral lip 1s widened anteriorly; the 3 denticles of the internal 
tooth are somewhat heart-shaped, with a cylindrical base and conical 
tip (fig. 368a). 
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Male 25 mm. long. Four pairs of lateral pedunenlated papillae 
(fig. 3689), of which 2 are preanal, 2 postanal; directly anterior to 
cloacal aperture a row of 3 sessile papillae, the central one smaller 
than the others: directly posterior to cloacal aperture is an asvm- 
metrical cluster of 4 small pedunculated papillae; and posterior to 
all the above mentioned papillae are 3 pairs of large sessile papillae 
of which the last pair 1s about equally spaced between the preceding 
pair and the tail end. Caudal extremity broadly rounded. 

Female 33 mm. long. 

Life history —Unknown; probably involves intermediate stages 1n 
insects. 

Distribution.—South America (Brazil). 


PHYSALOPTERA BILABIATA Creplin, 1829 


Synonym.—Spiroptera bilabiata (Creplin, 1829) Dujardin, 1845. 
H osts.—Primary : Lanius minor; secondary: Unknown. 
Location.—Intestine. 

Morphology —P hysaloptera (p. 295): Body white; mouth with 2 
large projecting lips. Body tapering toward both extremities, espe- 
cially the anterior extremity. 

Male about 25 mm. long by 1 mm. wide. Tale short, somewhat 
recurved, alate, elliptical, with 4 pairs of pedunculated papillae. 
One spicule simple, slender, the other undescribed. 

Female about 26 mm. long by 1.12 mm. wide. Tail short, conical, 
and obtuse. 

Life history.—Unknown ; probably involves intermediate stages in 
insects. 

Distribution.—Europe (Germany (Greifswald) ). 


PHYSALOPTERA ABBREVIATA Rudolphi, 1819 


This species was described from reptiles and occurs regularly in 
reptiles. It has been reported by Linstow (1883) as a pseudo-para- 
site in the proventriculus of Ciconia alba, presumably snakes having 
formed part of the diet of the bird. 


PHYSALOPTERA BREVICAUDA Linstow, 1909b 


Host—Primary: Francolinus adspersus; secondary: Unknown. 

Location.—Intestine. 

Morphotogy —Physaloptera (p.995) : Cuticle transversely striated. 
Head with 2 lips, widened anteriorly, narrower at base, provided in 
the middle with a papilla, to the right and left of which’ there is a 
cone-shaped tooth. Esophagus 1/9 of total body length: tail very 
short in both sexes. 

Male 27 mm. long by 8300 wide: tail (fig. 369) rounded, its length 
1/69 of total body length; caudal alae with chitinous tubereules in 
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longitudinal rows. Six pairs of pedunculated papillae of which 4 
are preanal, 2 postanal, the latter in a transverse row just posterior 
to the cloacal aperture. Spicules equal, 1.4 mm. long, their ends 
rounded. 

Female 42 mm. long by 9504 wide. 'Tail slender, cone-shaped, 
pointed atend. Vulva just posterior to middle of body, dividing the 
body length in a ratio of 23:21. Eggs 394 long by 264 wide, thick- 
shelled. 

Life history.—Unknown; probably involves intermediate stages in 
insects. 

Distribution.—South West Africa. 

Ortlepp notes that this species shows certain differences from 
Physaloptera, notably the shape of the lips, the arrangement of 
caudal papillae, and the position of the vulva, and he lists 3t under 
Species Inquirendae. 





Figs. 371-373.—371, PHYSALOPTERA, SPECIES. HEAD END, AFTER PARONA, 1885. 372, 
1909. 370, PHYSALOPTERA MALLEUS. a, HEAD; b, MALE TAIL. AFTER LINSTOW, 
1883 


PHYSALOPTERA MALLEUS Linstow, 1883 


Host—Primary: Corvus cornig; secondary: Unknown. 

Location.—Not given. 

Morphology —Physaloptera (p. 295) : Head (fig. 370a) with 2 very 
large rounded lips, hollowed out on the inner surface. Esophagus 
1/6.5 of total length. 

Male 20 mm. long by 7604 wide. Tail 1/33.3 of total body length. 
Caudal region (fig. 3705) oval; 4 pairs of preanal, 2 pairs of post- 
anal, pedunculated papillae; an unpaired median papilla on anterior 
margin of cloacal aperture. Caudal alae covered with round tu- 
bercles arranged in transverse rows. Spicules unequal, the larger 
having a double barb. 

Female 42 mm. long by 1.5 mm. wide. Tail short, only 1/269 of the 
total body length. Eggs 464 long by 29,4 wide, double-shelled, the 
outer shell. being the thicker. | 

Life history —Unknown; probably involves intermediate stages in 
insects. 

Distribution.—Asla (Turkestan). 
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Orlepp notes that this is probably not a PAysaloptera, and places 
it in Species Inquirendae, the rounded lips without teeth and 
the arrangement of the caudal papillae differing from those in 
Physaloptera. 

PHYSALOPTERA, species Parona, 1885 


fost.—Primary: [bis aethiopica; secondary: Unknown. 

Location.—Orbital cavity. 

Morphology.—Physaloptera (p. 295). 

Male unknown. 

Female 32 mm. long. Head (fig. 371) with winglike appendage 
and 2 or more papillae or lips. 

Life history—Unknown. 

Distribution.—Africa (Abyssinia). 

The so-called “ winglike appendages ” of the head in the figure of 
this species resemble the cuticular sheath which projects forward 
over the head of several species of Physaloptera. The description 1s 
too inadequate for any decision as to the status of the species. 


PHYSALOPTERA STRONGYLINA Rudolphi, 1819 


Synonym.—Spiroptera affinis Dujardin, 1845. 

Hosts.—Primary: Cuculus melacoryphus and C. seniculus; second- 
ary: Unknown. 

Location—Stomach and intestine. 

Morphology —Physaloptera (p. 295) : Head continuous wtih body. 
Mouth with lips. Body much attenuated anteriorly. 

Male 6 to8 mm. long. Caudal alae vesicular. Spicules fairly long 
and thick. 

Female 15 to 21 mm. long. Posterior extremity straight, rounded. 

Life history.—Unknown. 

Distribution—South America (Brazil). 

Ortlepp notes that this species is wrongly attributed to this genus 
but that the description is too inadequate to warrant its transfer to 
any other genus. 


PHYSALOPTERA OVATA Linstow, 1907 


Hosts —Primary: Astur melanoleucus; secondary: Unknown. 

Location.—Proventriculus. 

Morphology —Physaloptera (p. 295) : Cuticle with transverse stria- 
tions. Mouth opening surrounded by 6 cones, behind them a circle 
of 4 large stalked submedian papillae. A thickening of the cuticle 
projects forward in a 5504 long spindle-shaped swelling over the 
head end. i 

Male 13.8 mm. long by 6604 wide. Esophagus 1/4.4 of total body 
length. Caudal alae (fig. 372) oval, smaller in posterior part; large 
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longitudinal and smaller transverse striations. Five pairs of long 
pedunculated papillae, of which 2 pairs (according to Linstow's fig- 
ure the 2 preanal) are longer than the others (postanal). Spicules 
equal, 2904 long, curved. Tail 1/14 of total body length. 

Female 16.8 mm. long by 1.22 mm. wide. Esophagus 1/3.5 of total 
body length. Tail 1/53 of total body length, tapering. Eggs 42u long 
by 134 wide. Vulva anterior to middle of body, dividing the body 
length in ratio of 13:31. 

Life history—Unknown; probably involves intermediate stages in 
insects. 

Distribution —Africa (Kamerun). 

Ortlepp notes that this species does not belong in Physaloptera, 
that it has some resemblance to the genus C'yrnea, but its inadequate 
description makes any transfer inadvisable. 
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Fics. 371-373.—-371, PHYSALOPTERA, SPECIES. HEAD END. AFTER PARONA, 1885. 372, 
PHYSALOPTERA OVATA. MALE TAIL. AFTER LINSTOW, 1907. 373, PHYSALOPTERA 
BULBOSA. MALE TAIL, AFTER LINSTOW, 1906 


PHYSALOPTERA BULBOSA Linstow, 1906b 


Hosts—Primary: Pavo cristatus and P. spicifer; secondary: Un- 
known. 

Location.—Proventriculus. 

Morphology.—Physaloptera (p. 295): Head end rounded, the 
mouth surrounded by 6 lips struetures. Cuticle smooth. Nerve ring 
250» from head end. 

Male 18.4 mm. long by 4004 wide. Esophagus 1/5 of total body 
length. Right spicule 8804 long, left spicule 2.17 mm. long; both 
spicules with rounded tips. Tail 1/46 of body length. Caudal alae 
(fig. 313) oval, with transverse wavelike markings. Four pairs 
of pedunculated papillae, of which 2 are preanal, 2 postanal, and 
between the two groups on each side a large sessile adanal papilla; 
near the tail end there are 5 pairs of smaller pedunculated papillae 
forming a row on each side. 

Female 27.8 mm. long by 5104 wide. Esophagus 1/7 of total body 
length. Anus almost terminal, the tail length being only 1/121 of 
total body length. Vulva in posterior part of body, 2/47 or body 
length from tail end. Eggs thick-shelled, 444 long by 26u wide. 
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Life history —Unknown; probably involves intermediate stages 
in insects. 

Distribution —Europe (Germany (Koenigsburg) ). 

Ortlepp (1922) states that he has studied specimens of this species 
from Pavo cristatus and that the species belongs in the genus Cyrnea. 
The detailed description which he says he will give at a later date 
has not yet appeared. The lip structure and the position of the 
vulva of the nematode is not compatible with PAysaloptera but the 
above description is inadequate for its assignment to another genus. 
Ortlepp’s redescription and transfer of this species to Cyrnea ap- 
peared after the above had been sent to press. See Addenda, p. 390. 


Family THELAZIIDAE Railliet, 1916a 


Synonym.—Flhelazudae Skrjabin, 19165. Ruilliet's paper pro- 
posing this new family appeared in March, 1916, and Skrjabin's 
paper in October, 1916. 

Family diagnosis.—Spiruroidea (p. 162): Mouth without lips but 
provided with papillae; a short buccal cavity present. Male with 
or without caudal alae; preanal papillae usually very numerous; 
postanal less numerous. Spicules usually very unequal. Female 
with tail generally blunt. Situation of vulva variable. Two uteri. 
Oviparous, ovoviviparous or viviparous. 

Parasitic in orbital region of mammals or birds. 

Type genus.—T helazia Bosc, 1819. 

Railliet included in this family the genera Schistorophus and 
Serticeps, but Travassos subsequently removed them and put them 
in the family Schistorophinae, under the family Acuariidae. The 
present writer has followed this latter classification; the above 
diagnosis of the Thelaziidae is therefore an emendation of that of 
Railiet. Railliet’s assignment of the family to the Spiruroidea 
is followed here rather than ‘Travassos’s assigninent of it to the 
Filarioidea. 


KEY TO GENERA OF THELAZIIDAE 


Llei late eda alae-.—.... c... _...--..- Ceratospira, p. 319, 
Male without caudalMine------------------------------ se JA E, p. 
20 NND nmumoedgope Urol DOUY cc ae Thelazia, p. 311. 
Molumn posterior pant of body... 22 22l2l2222.22.2-.2.---- Oxyspirura, p. 321. 


Genus THELAZIA Bosc, 1819 


Synonym.—T helazius Bosc, 1819. 

Generic diagnosis. —Thelazuidae (p. 311): Mouth without lips, 
followed by a buccal cavity, the anterior edge of which has 6 pro- 
jecting lobes. ‘Two lateral and 4 submedian cephalic papillae. Male 
with caudal extremity obtuse, usually recurved, without lateral alae. 
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A large number of preanal papillae of which one is sometimes median. 
unpaired, just anterior to the cloacal aperture (the bird forms do 
not have this papilla present usually; exceptions are Thelazia lutzi 
and 7. campanulata). Postanal papillae number 3 or 4. Two un- 
equal spicules. Female with blunt, conical, rounded caudal extrem- 
ity, provided with 2 lateral papillae. Vulva in anterior part of 
body, usually slightly posterior to the posterior end of esophagus. 
Two uteri, directed posteriorly. Embryos batch in uterus. 

Parasitic normally in the ducts of the lacrimal glands of mam- 
mals; certain forms occur under the nictitating membrane of the 
eye in birds. 

Type species—Thelazia rhodesi (Desmarest, 1828) Blainville, 
1828, emend. Raillet and Henry, 1910. 


KEY TO SPECIES OF THELAZIA 


1. Description incomplete; mouth large, the 6 lobes of buccal cavity small, each 
with a finger-like process extending inward; from Crax fasciolata. 

Thelazia anolabiata, p. 317. 

Mouth and lobes of buccal cavity not described as above; from hosts other 


than above... .--2m—..--m——— sde clon o ee ss 25 
2. Male 22 to 24 nim. long; female 25 to 27 mm. long; 10 pairs of preanal papil- 
lae; cloacal aperture 85u from posterior end__-__-. Thelazia lutzi, p. 315. 


Male smaller than above (up to 20 mm. in T. papillosa) ; female smaller 
than above except in T. papillosa (up to 26 mm.) ; in T. papillosa, as 
in all other species where number is given, less than 10 pairs of preanal 
papillae; cloacal aperture, if described, less than 854 from posterior 


endas ui rs V ——-——— mu C—— Some 0 9 3. 

3. No cuticular annulations; mo buccal cavity; no caudal papillae in male. 
Position in this genus doüptrul AAA E Thelazia cirrura, p. 318, 
Cuticular annulations, buccal cavity, and caudal papillae present--------- 4. 

4. Cervical region with rows of delicate posteriorly directed spines; left 
spicule 6 times as long as right spicule........ Thelazia papillosa, p. 317. 
Cervical region without spines; left spicule, if lengths given, more than 
6 times ads longseas. right spicule 2—2 -2-an TL o . 0 - 9. 

5. Esophagus not over 6004 long; anus of female 3004 or farther from pos- 
terior end... tieso a e «EM 6. 
Esophagus 7504 long or longer; anus of female not over 2254 from posterior 
end. cc A o o O A T 


6. Maximum length of esophagus 3404; vulva 6804 from anterior extremity. 
Thelazia stereura, p. 316. 
Length of esophagus 460 to 6004 ; vulva not over 500x from anterior extremity. 
Thelazia campanulata, p. 313. 
. Female with buccal cavity 334 deep; esophagus 9254 long; anus S5u from 
posterior elu] -. A ee eee Thelazia cholodkowskii, p. 313. 
Female with buccal cavity not over 284 deep; esophagus not over 850p 
long; auus 120g or farther, from «posterior end----.------------------—- 8. 
S. Female 18 mm. long; anus 120y from tail end_____ Thelazia digitata, p. 319. 

Female not over 14 mm. long; anus 2554 from tail end. 

Thelazia dacelonis, p. 214. 


= 
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THELAZIA CAMPANULATA (Molin, 1858) Railliet and Henry, 1910 


Synonyms.—fF'ilaria. campanulata Molin, 1858; Filaria falconis 
magnirostris Molin, 1858. 

Hosts.—VPrimary: Falco magnirostris (Rupornis magnirostris) ; 
secondary : Unknown. 

Location.—Under nietitatine membrane. 

Morphology. —T helazia (p 911) : Anterior extremity of body atten- 
uated, obtuse. Cuticular surface annulated, the annulations compan- 
uliform and imbricated. Buccal cavity (fig. 374a) 17 to lu deep, 
according to Travassos, by 28 to 354 wide. Esophagus subeylindri- 
cal, 460 to 6001 long. 

Male 17 mm. long by 4004 wide. Caudal extremity (fig. 374b) 
curved toward the ventral surface; cloacal aperture 140p from end. 
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Fig. 314.—' l'HELAZIA CAMPANULATA. Q, LIEAD END; b, MALE TAIL; C, FEMALE 
TAIL, AFTER TRAVASSOS, 1918 


Seven pairs of preanal papillae and 1 unpaired median papilla 
anterior to cloacal aperture; posterior to the cloacal aperture 1 large 
median papilla and 3 pairs of papillae. Spieules very dissimilar 
and unequal, one 1904 long by 28 wide, alate laterally at its distal 
extremity, the other 2.67 mm. long by Ta wide, with a slight swell- 
ing 6404 from the proximal end. 

Female 15 to 23 mm. long by 500 to 6004 wide. ‘Tail (fig. 314c) 
nearly straight, pointed. Vulva about 3504 from anterior end of 
body; anus 3004 from posterior end, in a specimen 23 mm. long. 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—South America. (Brazil). 


THELAZIA CHOLODKOWSKWH Skrjabin, 1922 


Zosts.—Primary: Caprimulgus europaeus; secondary: Unknown. 
Location.—Kye. 

Morphology —T helazia (p. 311). 

Male unknown. 
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Female 14 mm. long. Width of body 340u at level of esophagus 
and intestine, 4704 in middle region of body, 2004 at level of anus. 
Buccal cavity (fig. 3152) 33y deep; esophagus cylindrical, 9254 long 
by 704 wide. Nerve ring 2204 from anterior end of body. Vulva 
5004 from anterior end of body. Oviduct 904 wide. Anus 854 from 
tail end (fig. 375c). Eggs 58a by 304. 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—Europe (European Russia). 

As the present writer had great difficulty in translating the Russian 
description of this species, the above must be accepted with reser- 
vations. 

THELAZIA DACELONIS (Breinl, 1913) Travassos, 1918a 


Synonym.—Iilaria dacelonis Breinl, 1913. 
Hosts.—Primary: Dacelo leachii; secondary: Unknown. 
Location.—Conjunctival sac. 
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FIG. 375.—THELAZIA CHOLODKOWSKII. FEMALE. a, HEAD END; b, 
CUTICULAR ANNULATIONS ; €, TAIL. AFTER SKRJABIN, 1922 


Morphology.—T helazia (p. 311) : Body tapering toward both ends; 
anterior end bluntly rounded, posterior end pointed. Cuticula with 
distinct transverse striations. Mouth (fig. 316a) oval, surrounded 
by a chitinous (or cutinous) ring with clefts which give the appear- 
ance of 6 lips. No papillae discernible, according to Breinl's descrip- 
tion; his figure, however, shows what are apparently 2 cephalic 
papillae. Buccal] cavity 24 to 28 long, cup-shaped. Esophagus 750 
to 825, long, club-shaped. 

Male 10 to 11 mm. long by 390 to 4002 wide. Tail (fig. 3760) 
curved ventrally, its end bluntly rounded. Cloacal aperture 180, 
from posterior end. Caudal papillae variable, in one specimen 5 
pairs of preanal and 2 pairs of postanal papillae; in another speci- 
men 4 pairs of large preanal and 1 pair of postanal papillae. 
Spicules dissimilar and unequal; one 2.1 mm. long by 21a wide at 
proximal end and 104 wide at distal end, the other 1804 long by 30p 
wide with its proximal end funnel-shaped and distal end rounded. 

Female 11 to 14 mm. long by 5004 wide. Vulva (fig. 376a) 525 
to 5554 from anterior end of body. Vagina 1 mm. long. Anus 255p 
from tail end (fig. 3675), and provided with a strong muscle. 
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Life history —Unknown; probably involves intermediate stages in 
other hosts. 
Distribution.—Australia (Queensland). 


THELAZIA LUTZI Travassos, 1918a 


Hosts.—Primary : Penelope, species; secondary: Unknown, 
Location.—Lyet 
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Fic. 376.—THFLAZIA DACELONIS. a, lÍEAD END, SHOWING VULVA; b, TAIL OF 
FEMALE; €, TAIL OF MALE. AFTER DREINL, 1915 


Morphology.—T helazia (p. 311) : Transverse striations of cuticula 
strongly developed (3774). Buccal cavity 35 to 494 wide by 28u 
deep. Esophagus slightly claviform, about 670 to 7404 long by 42 
to 49u wide. 

Male 22 mm. long by 400 to 5004 wide. Caudal extremity (fig. 
378) curved ventrally. Ten pairs of preanal papillae, 1 unpaired 
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Fic. 377.— THELAZIA LUTZI. FEMALE. @, JIEAD END, SHOWING VULVA; D, ‘PAIL. 
AFTER TRAVASSOS, 1918 


papilla anterior to cloacal aperture; 2 pairs of postanal papillae 
and 1 unpaired papilla. Spicules unequal and dissimilar; one 740. 
long by Tu wide, the other 1902 long by 354 wide. Cloacal aperture 
85a from the tail end, the latter obtuse and rounded. 

Female 25 to 27 mm. long by 500 to 8004 wide. Vulva (fig. 377a) 
530” from head end, salient. Anus 1004 from tail end (fig. 3770), 
the latter obtuse. 
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Life history —Unknown; probably involves intermediate stages in 
other hosts. 
Distribution.—South America (Brazil). 


THELAZIA STEREURA (Rudolphi, 1819) Railliet and Henry, 1910 


Synonyms. —Sptroptera stereura Rudolphi, 1819; 2 Oxyspirura 
stereura (Rudolphi, 1819) Ransom, 1904. 


OF 172177 





Vic, 378:—THELAZIA LUTZI. MALE TAIL. AFTER Travassos, 1918 


Hosts—Primary: Buteo vulgaris, D. vulpinus, Falco naevius 
(=Aquila naevia=A. maculata); secondary: Unknown. 

Location.—Under nictitating membrane and in auditory meatus. 

Morphology —T helazia (p. 311): Body thick, attenuated ante- 
riorly with the head end truncate. Cuticular annulations with nu- 
merous small campanuliform folds. Head (fig. 379 a) without mem- 
branous appendages. Mouth orbicular, without lips. According to 
Skrjabin's figure, the cuticular striations do not cross the lateral lines 
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iG. 379.—THELAZIA STEREURA. FEMALE. 4, HEAD END, SHOWING 
VULVA; b, TAIL. AFTER SKRJABIN, 1922 


but leave a smooth area there; the lateral lines end at the level of 
the anus. 

Male 12 to 15 mm. long by 800u wide. ‘Tail coiled once spirally; 
no caudal alae. Posterior extremity extended into a short appendage 
with knob like end.. Two unequal spicules; the short one styloid, 
with a sharp point, and the long one filiform. Schneider states that 
there are more than 4 pairs of preanal papillae. 

Female 12 to 18 mm. long by 1 mm. wide. Two lateral cervical 
spines. Buccal cavity 5lu deep by 68 wide in large specimens. 
Esophagus 3404 long. Tail (fig. 3790) straight, acutely conical, 
prolonged into a styloid appendage with a rounded knoblike end; 
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anus at base of the appendage, 3704 from tip of tail. Vulva (fig. 
379 a) in anterior part of body, 6804 from anterior end in large speci- 
mens, at a level just posterior to the middle of the esophagus. Eggs 
ola by 25p. 

Life history.—Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—YTurope (Austria (Vienna Museum), Croatia, and 
(2) Russia). 


THELAZIA PAPILLOSA (Molin, 1860) Railliet and Henry, 1910 


Synonyms.—s piroptera papillosa Molin, 18605; Spiroptera fal- 
conis leptopodis Molin, 1860; Spiroptera falconis gavial realis Molin, 
1860; Spiroptera falconis Molin, 1860, not Rudolphi, 1819; (? Osy- 
spirura) papillosa (Molin, 1860) Ransom, 1904. 

Hosts.—Primary: Falco destructor (=Thrasactus harpyia), F. 
gracilis (Geranospizias caerulescens) ; secondary: Unknown. 

Location.—Under nictitating membrane. 

Morphology —T helazia (p. 311) : Anterior end abruptly attenuated 
with very obtuse rounded apex. Cuticula densely annulated. Neck 
with rows of very delicate spines, posteriorly directed, each row 
corresponding to a cutieular ring or pseudoannulation. Mouth 
(fig. 380) large, orbicular, with tumid border. Lips absent. Two 
lateral and 4 submedian cephalic papillae. 

Male 8 to 20 nun. long by 3004 wide. Posterior extremity more 
attenuated than anterior, the tip of the former obtuse, rounded, and 
only slightly curved. Molin describes 7 pairs of preanal papillae, 
but Drasche, in redeseribing the same material, states that there are 
4 pairs of preanal and 2 pairs of postanal papillae. Right spicule 
short and broad, with blunt point; left spicule six times as long as 
right, slender, filiform and alate. 

Female 15 to 26 nun. long by 300 to 5004 wide. Tail gradually 
attenuated, tip round, obtuse. Anus remote from posterior end. 
prominent, its 2 lips tumid. Vulva in anterior part of body, not 
far from mouth. 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—South America (Brazil). 


THELAZIA ANOLABIATA (Molin, 1860) Railliet and Henry, 1910 


Synonyms.—Spiroptera anolabiata Molin, 18600; Spiroptera 
cracis alectoris Molin, 1860; Filaria anolabiata (Molin, 1860) Stos- 
sich, 1897; (? Oxyspirura) anolabiata (Molin, 1860) Ransom, 1904, 

Hosts —Primary: Crax fasciolata; secondary: Unknown. 

Location.—Under nictitating membrane and free in the eye. 
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Morphology —T helazia (p. 311): Anterior end of body abruptly 
attenuated, apex truncate. Body encircled with cuticular annula- 
tions with sharply cut posterior borders. Mouth (fig. 381) large, 
the 6 lobes of the anterior edge of the buccal cavity are small, each 
with a fingerlike process extending inward from the periphery of 
the head. Buccal cavity short and wide. 

Male unknown. 

Female 8 to 17 mm. long by 4004 wide. Tail straight, abruptly 
conical, with blunt curved tip. 

Life history.— Unknown ; probably involves intermediate stages in 
other hosts. 

Distribution.—South America (Brazil). 





Fics. 380-382.—380, THELAZIA PAPILLOSA, HEAD; FRONT VIEW. AFTER 
DRASCHE, 1881. 381, TIIELAZIA ANOLABIATA. HEAD. AFTER DRASCHE, 
1884. 3S2, THELAZIA (?) CIRRURA. HEAD END, SHOWING VULVA. 
ORIGINAL 


THELAZIA (?) CIRRURA (Leidy, 1886) Railliet, 1916 


Synonym.—PFilaria cirrura Leidy, 1886. 

Hosts —YPrimary: Quiscalus major (=Megaquiscualus major); 
secondary: Unknown. 

Location.—Orbit of eye. 

Morphology —T helazia (?) (p. 311): Body cylindrical. Anterior 
extremity conical, rounded. Mouth (fig. 382) a minute funnellike 
orifice without papillae or internal armature. No buccal cavity. 
No transverse striations of cuticula. 

Male 10 mm. long by 3754 wide. Caudal extremity closely rolled 
inward, conical, blunt, without alae or papillae. Spicules strongly 
curved. Cloacal aperture prominent. 

Female 16 mm. long by 5004 wide. Esophagus 8634 long. Cau- 
dal extremity slightly curved or nearly straight, conical, obtusely 
rounded. Vulva (fig. 382) about 400 from anterior end of body. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. z 

Distribution.—North America (United States (Florida) ). 
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The present writer has reexamined part of Leidy's original mate- 
rial, but on account of the poor condition of the material was unable 
to add to the description except as regards the esophageal length; 
a figure of the anterior region of the body of the female has also 
been made. The position of the species in this genus is very doubt- 
ful but a reassignment to another genus is inadvisable with the in- 
adequate description. 


THELAZIA (7?) DIGITATA Travassos, 1918a 


Hosts.—Primary: Ramphastus, species; secondary: Unknown. 

Location.—Eve. 

Morphology.—T helazia (p. 311): Anterior extremity digitiform. 
Cuticula transversely annulated. Buccal cavity about 21,4 deep by 
284 wide. Esophagus subcylindrical, about 8504 long bv 874 wide. 

Male unknown. 





~~ E a a 













A: 

A 

LA 
ARA 
mm 


A 
Ly 
aay, 
Beam 


] 


[AE] 





LI 
m 
Qo0mm 








i LLLI] 4 


LEA 
noor a s 


IL 


FIG. 383.—THELAZIA (7) DIGITATA. FEMALE, a, IIEAD END, SILOWING VULVA; 
b, TAIL, AFTER TRAVASSOS, 1918 


Female 18 mm. long by 5004 wide. Vulva (fig. 383 «) 6004 from 
anterior extremity, its lips salient. Caudal extremity (fig. 383 b) 
obtuse, curved towards the ventral face; anus 1204 from end. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—South America (Brazil). 


Genus CERATOSPIRA Schneider, 1866 


Synonym.—Ancyracanthus Diesing, 1838, in part. 

Generic diagnosis. —Thelaziidae (p. 311): Mouth surrounded by 
papillae and followed by a short buccal cavity. Male with very short 
blunt tail provided with large alae and numerous simple caudal 
papillae, of which 9 to 11 pairs are preanal. Two very unequal 
spicules. Female with very short blunt tail. Vulva in anterior 
part of body. Sometimes viviparous. Parasitic in orbital cavity 
of birds. 


Type species.—Cevatospira vesiculosa Schneider. 1866. 
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KEY TO SPECIES OF CERATOSPIRA 


1. Male 14.6 mm., female 18 mm., long. Vulva near middle of esophagus. Long 
spicule 968p imlengóbe _@esusceuseu_ eem Ceratospira ophthalmica, p. 320, 
Male 20 mm. long; female length unknown. Vulva near posterior end of 

esophagus. Long spicule over 3 mm. in length. 
Ceratospira vesiculosa, p. 320. 


CERATOSPIRA VESICULOSA Schneider, 1866 


Hosts.—Primary: Psittacus sinensis (Electus pectoralis) ; second- 
ary: Unknown. 

Location.—Orbital cavity. 

Morphology —Ceratospira (p. 319) : Head rounded, with (?) pa- 
pilae. Buccal cavity short. Cuticula marked by widely separated 
annulations with sharp projecting edges. 

Male 20 mm. long. Caudal extremity rolled spirally and with 
thick vesicular alae. Caudal papillae (fig. 384) asymmetrical, 11 
on one side, 12 on the other; 1 pair is near tip of tail, 3 pairs form a 
group on either side of cloacal aperture, and the preanal papillae 
(7 on left side, 8 on right side) are distributed at unequal intervals. 
Two unequal spicules, one very short and cornet-shaped, the other 
very slender and over 3 mm. long. 

Female length unknown (specimen incomplete). Tail rounded. 
Vulva in anterior part of body, near posterior end of esophagus. 
Viviparous. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Europe (Germany (Zoological Garden, Berlin)). 


CERATOSPIRA OPHTHALMICA (Linstow, 1898) Ransom, 1904 


Synonym.—Ancyracanthus ophthalmicus Linstow, 1898. 

Hosts.—Primary: Carpophaga brenchleyi (=Zonoenas brench- 
leyi); secondary: Unknown. 

Location.—Orbital cavity. 

Morphology.—Ceratospira (p. 319): Head (fig. 385a) surrounded 
by 6 cephalic papillae. Buccal cavity wide. Caudal extremity 
rounded in both sexes. Cuticula with transverse annulations 183p 
wide, with swollen posterior edges. 

Male 14.6 mm. long by 3904 wide. Esophagus 1/18, tail 1/370, of 
body length. Caudal end curved hook-like, with broad alae. Nine 
to 10 pairs of preanal and 4 pairs of postanal papillae (fig. 3855). 
Spicules unequal, the right one short (2644) and broad, the left long 
(9684) and slender. 

Female 18 mm. long by 4704 wide. Esophagus 1/23, tail 1/54, of 
body length. Vulva near anterior end of body, about at the middle 


NEMATODE PARASITES OF BIRDS oT 


of the esophagus, dividing the body length in the ratio of 1:45. 
Eggs 23u by 165, very numerous. 

Life history —Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Bismarck Archipelago. 


Genus OXYSPIRURA Drasche in Stossich, 1897 


Generic diagnosis.—Thelaziidae (p. 311) : Month without lips, sur- 
rounded by 2 lateral and + submedian cephalic papillae. A short 
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384, CERATOSPIRA VESICULOSA. MALE TAIL. AFTER SCHNEIDER, 


Fics. 384-385. 
AFTER 


1866. 385, CERATOSPIRA OPIHTHALMICA. a, lIEAD END; b, MALE TAIL. 
LINSTOW, 1898 


buccal cavity or pharynx present. Membranous alae on head gener- 
ally lacking. Tail very slender, acutely pointed. Male with tail 
curled or in spiral, without caudal alae; candal papillae present. 
sessile, the preanal of very variable number (2 to 28), the postanal 
(1 to 8) often asymmetrical. Pwo unequal spicules, one long and 
filiform, the other short and thick. Female with straight tail. Vulva 
in posterior part of body, a short distance anterior to the anus. 

Parasitic under nictitating membrane in birds. 

Type species—Owyspirura cephaloptera (Molin, 1560) Stossich, 
189. 

KEY TO SPECIES OF OXYSPIRURA 


1. Head with cuticular expansions, at least in the Temall_---ooooo.oo=--- ~- 
Head without cuticular expansions, or none described, or inconstant (in 


O. parvovum sometimes present in male) ---.- EN wt ^um OSEE 
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2. 


10. 


11. 


Cuticular expansions absent in male, 4 in number in female in lateral, 
dorsal, and ventral fields; 2 pairs of postanal papillae in male. 

3 Oxyspirura heteroclita, p. 331. 

Cuticular expansions 2 in number in both sexes, situated laterally; more 

than 2 pairs of postana papilie” eean eee o 


. Female 21 mm. long; left spieule twice as long as right. 


Oxyspirura brevisubulata, p. 325. 


Female not over 13 mm. long; left spicule 5 times as long as riglt__-- 4. 
. Male 8 to 10 mm. long; caudal extremity of male coiled in a single turn; 
2 (?) pairs of preanal papillae_------.-- Oxyspirura anacanthura, p. 323. 
Male 13 to 15 mm. long; caudal extremity of male coiled twice; 7 pairs of 
pkeanal papillae =se -n O Oxyspirura cephaloptera, p. 322. 


. Male 8.5 mn., female 8 to 9 mm., long; from Anthochaera carunculata. 


Oxyspirura anthochaerae, p. 324. 
Male more than 8.5 mm. long (may be as little as 8.9 mm. in O. par- 
vovum); female more than 9 mm. long (may be as little as 9.8 mm. in 


0 Davoim); from hosts other than above--.---8--2-.- m -E 6. 

. Spicules nearly equal in length and of same shape; position in genus ques- 
HDable X. gee Oxyspirura brevipenis, p. 332. 
Spicules of?unequal length and dissimilar sh&pe--.—X ..—.-5—. ——.. F is 


. Female 9.8 mm. long; male with about 28 pairs of preanal papillae; spicules 


4704 and 2504 Lb. tidewater Oxyspirura siamensis, p. 329. 
Female 11 mm. long or longer; male with not more than 4 pairs of preanal 
papillae, or if more numerous (up to 26 pairs), spicules different from 


. Female 21 mm. long; male with about 26 pairs of preanal and 1 pair of 


postanal papillae; spicules 1804 and 290,4 long. 
Oxyspirura ophthalmica, p. 328. 
Femule less than 21 mm. long (may be as much as 20 mm. in O. parvovum) ; 
preanal papillae apparently absent or less numerous than above; spicules 
of eeth different from above- -= e E — Ao Wf: g: 


. Preanal papillae apparently absent; 4 pairs of postanal papillae; left 


spicule 2% times as long as right spieule__ Oxyspirura sygmoidea, p. 330. 
Preanal papillae present, the total number being 5 to 8; not as many as 4 
pairs of postanal papillae; left spieule either shorter or considerably 
longer than 215 times the length of right spicule--------------------— 10. 
Mouth surrounded by a 6-lobed chitinous ring; 4 pairs of preanal papillae; 
eggs 50 to 654 by 4096545u SUE... 6L. ee Oxyspirura mansoni, p. 325. 
Mouth not surrounded by a 6-lobed ehitinous ring; not more than 3 pairs 
ofipreanal papillae; eges not over 404 by 294... 28. o ee IET. 
Male 9.2 mm. long; 3 pairs of preanal and 2 pairs of postanal papillae ; left 
spicule 3.4 to 4.1 mm. long; anus of female 390 to 4404 from posterior end. 
Oxyspirura parvovum, p. 328. 

Male 13 mm. long; caudal papillae very asymmetrical, a total of 5 preanal 
and 7 postanal papillae; left spicule 6004 long; anus of female 5104 from 
posterior end -< canm n c Oxyspirura tanasijtchuki, p. 330. 


OXYSPIRURA CEPHALOPTERA (Molin, 1860) Stossich, 1897 


Synonyms —Spiroptera cephaloptera Molin, 1860; Speroptera 


momoti brasiliensis Molin, 1860; Spiroptera orioli Molin, 1860; 
Chedlospirura cephaloptera (Molin, 1860) Diesing, 1861. 
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Hosts—Primary: Momotus brasiliensis (=Momotus momota) 
and /cterus croconotus; secondary: Unknown. 

Location—Under nictitating membrane. 

Morphology.—Oxyspirura (p. 321): Body gradually attenuated 
anteriorly, with rounded apex. Tail awl-shaped, drawn out into a 
slender acute point. Cuticula with dense transverse striations. Head 
(fig. 386a) with membranous alae dilated and rounded anteriorly. 
Mouth hexagonal, without lips, surrounded by a membranous border; 
2 lateral and 4 submedian cephalic papillae. 

Male 13 to 15 mm. long by 2004 wide. Tail (fig. 386 0) coiled in 
2 turns. Caudal alae absent. Seven pairs of preanal and 6 pairs 
of postanal papillae, the latter more or less inconstant and asym- 
metrical. Spicules unequal, the right short, thick, navicular, with 
blunt rounded tip, the left filiform, pointed, alate, five times as long 
as the right. 

Female 10 to 13 mm. long by 3004 wide. Anus remote from end 
of tail. Position of vulva not determined. 

Life history.— Unknown ; probably involves intermediate stages 1n 
other hosts. 

Distribution.—South America (Brazil). 


OXYSPIRURA ANACANTIIURA (Molin, 1860) Stossich, 1897 


Synonyms—Spiroptera anacanthura Molin, 1860; Spiroptera 
crotophagae ant Molin, 1860; S peroptera crotophagae majoris Molin, 
1860. 

Hosts.—Primary : Crotophaga ani, C. major; secondary : Unknown. 

Location.—Under nictitating membrane. 

Morphology —Ozxyspirura (p. 321): Body straight and slender, 
sharply pointed posteriorly. Head with 2 voluminous lateral cuti- 
cular membranes (Molin described 4 membranes, but Drasche, re- 
examining the same material, found only 2). Mouth Jarge, circular, 
gradually attenuated toward both ends, truncated anteriorly and 
surrounded by 6 small membranous lobules and 4 submedian papillae. 
Buccal cavity or pharynx short. Cuticula with fine transverse 
striations. 

Male 8 to 10 mm. long bv 1004 wide. Caudal end (fig. 3874) coiled 
in a single turn and without alae. Two pairs of preanal papillae and 
a variable number, up to 5 pairs of postanal papillae, asymmetrically 
arranged. Two unequal spicules, the right (fig. 387 b) one short, 
thick, with boat-shaped distal end, the left one slender. sharply 
pointed, alate, and five times as long as the right spicule. 

Female 11 to 13 mm. long by 2004 wide. Vulva prominent, a short 
distance anterior to anus. 
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Life history.—Unknown; probably involves intermediate stages 
in other hosts. 
Distribution.—South America (Brazil). 
OXYSPIRURA ANTHOCHAERAE (Johnston, 1912) Johnston, 1912 


Synonyms.—Ascaris, species Kreftt, 1873; Ceratospira antho- 
chaerae Johnston, 1912. 

Hosts. — Primary: Anthochaera carunculata; | secondary: Un- 
known. 








KOMM 





FiGs. 386-388.—386, OXYSPIRURA CEPIIALOPTERA. Q0, MALE TAIL; b, HEAD, FRONT 
VIEW. AFTER DRASCHE, 1884. 387. OXYSPIRURA ANACANTHURA. G, RIGHT SPICULE ; 
b, MALE TAIL, AFTER DRASCHE, 1884. 388, OxYSPIRURA ANTHOCIAERAE. @, HEAD 
END; b, TAIL END OF FEMALE. AFTER JOHNSTON, 1912 


Location.—Eye. 

Morphology —Oxyspirura (p. 321): Cuticle finely striated trans- 
versely. Buccal cavity present. Nerve ring (fig. 388a) surrounds 
first part of esophagus, 1954 from anterior end. Specimens studied 
were in bad condition, owing to drying, so that complete descrip- 
tion was not possible. 

Male about 8.5 mm. long by 110p wide. Cloacal aperture 80u from 
posterior extremity, which is spirally curled. Caudal papillae not 
discernible. 

Female 8 to 9 mm. long by 1104 wide. Posterior extremity sharply 
pointed. Anus 194,4, vulva 320p, from posterior end. (Fig. 388 b.) 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Australia. 
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OXYSPIRURA BREVISUBULATA (Molin, 1860) Stossich, 1897 


Synonyms.—s piroptera brevisubulata Molin, 1860; Spiroptera 
strigis Molin, 1860. 

ZH osts.—Primary : Strix atricapilla (=Otus choliba); secondary: 
Unknown. 

Location.—Under nictitating membrane. 

Morphology.—Owvyspirura (p. 321): Body filiform, gradually at- 
tenuated anteriorly, apex truncate. Two lateral cervical spines (pa- 
pillae), directed posteriorly. Molin described 4 membranous alae on 
the head, but Drasche, re-examin ne the same material, failed to find 
these but describes 2 lateral bladderlike expansions of the cuticula 
between the head and the cervical papillae. Month hexagonal, with- 
ont lips, surrounded by 2 lateral and 4 submedian papillae. 

Male 15 mm. long by 3004 wide. "Tail coiled in 2 turns, short, 
abruptly subulate, with acute point. Caudal alae absent. Four pairs 
of preanal and (?) 8 pairs of postanal papillae. Spieules unequal, 
the right short and thick. the left filiform and twice as long as the 
right. 

Female 21 mm. long by 5004 wide. Tail short, subulate, sharply 
pointed. Anus remote from tail end. Vulva very prominent, a short 
distance anterior to anus. 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—South America (Brazil). 





OXYSPIRURA MANSONI (Cobbold, 1879) Ransom, 1904 


Synonyms.—Filaria mansoni Cobbold, 1819; Spiroptera emmer- 
ezti Emmerez and Mégnin, 1901; Spiroptera mansoni (Cobbold, 
1879) Gedoelst, 1903. 

IH osts.—Primary: Gallus gallus, Meleagris gallopavo, Pavo cris- 
tatus; secondary: Unknown. 

Location.— Under the nictitating membrane and, occasionally, in 
nasal cavities and sinuses. 

Morphology.—Oxwyspirura (p. 321): Body attenuated at both ends, 
the anterior end rounded, the posterior end pointed. Cuticula 
smooth. No membranous appendages. A pair of small papillae 
near the tip of the tail in both sexes. Mouth (fig. 389 a and 6) cir- 
cular, surrounded by a 6-lobed cutinous or chitinous ring and with 
2 lateral and 4 submedian papillae in relation with the clefts of this 
ring; 4 sublateral papillae posterior to these. A patr of cervical pa- 
pillae near the origin of the esophagus. The buccal eavity or phar- 
ynx has a short wide anterior portion and a long narrow posterior 
portion. Club-shaped esophagus about 1.5 mm. long. 


320 BULLETIN 140, UNITED STATES NATIONAL MUSEUM 


Male 10 to 16 mm. long by 3504 wide. Tail (fig. 391 a and b) 
curved ventrally. Cloacal aperture 320 to 4004 from tip of tail. 
Four pairs of preanal and 2 pairs of postanal papillae. Smit says 
there are 2 to 4 pairs of postanal papillae, but apparently figures 2 
pairs of preanal papillae. Two unequal spicules; one is 3 to 3.5 mm. 
long by 8 to 104 wide, the other is 200 to 2204 long by 30» wide. 
In Smit's specimens the long spicule was 480, long and the short one 
150p long, according to his description, but, taking the width of the 
worm as a basis for size in his illustrations, these measurements ap- 
pear incorrect, and the relative lengths of the spicules as figured do 
not agree with his measurements. 

Female 12 to 19 mm. long by 4304 wide. Anus 400 to 5304 from 
tip of tail (fig. 390). Vulva 1 to 1.4 mm. from tip of tail. Vagina 





FO 4 





1/00 ac 


FIG. 389.—OXYSPIRURA MANSONI. a, DORSAL VIEW AND b, FRONT VIEW OF HEAD; C, 
EGG; d, EMBRYO ESCAPING FROM THE EGG.  (C.0.r.;, CIRCUMORAL CUTICULAR RING; 
e$., ESOPHAGUS; l.p., AMPHIDS OR SO-CALLED “LATERAL PAPILLAE”; m, MOUTH; 
ph., PHARYNX ; 8.1.p., SUBLATERAL PAPILLAE} 8.m.p., SUBMEDIAN PAPILLAE.) AFTER 
RANSOM, 1904 


1.5 to 2 mm. long. Eggs (fig. 389 c and d) oval, 50 to 65p by 45u 
(Smit says 404 long by half as wide; see O. parvovum, p. 328). 

Larva, first stage, 225 to 250p long by 124 wide. Esophagus 50p 
long. Head end rounded. Tail end terminates in a thick, blunt 
appendix. 

Life history —Unknown. The eggs produced by the female worm 
wash down the tear ducts and are swallowed, passing out in the 
droppings. The fact that the eggs will hatch in 2 to 3 days under 
favorable conditions suggests that the eggs are not ingested im- 
mediately by a secondary host, but that there may be a secondary 
host which is infected by larvae, the larvae developing to adults in 
the body of the primary host when these secondary hosts are swal- 
lowed by it. Emmerez and, later, Ransom were unable to find 
either eggs or larvae in the eve, and Ransom and, later, Wilcox and 
McClelland fed larvae without obtaining infection in the primary 
host. According to the latter authors larvae develop to a length of 
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850p to 1 mm. in 4 months, at which time sexual differences appear. 
The smallest worm they have seen in the eye was 4 mm. long and 
they have found mature worms in chickens 10 days old. They con- 
clude that infection takes place by mature worms entering the eye 
in soil as chickens dust themselves. Since worms of the genus Ory- 
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Fics. 390-391.— OXYSPIRURA MANSONI, 390, POSTERIOR END OF FEMALE. — (inf., INTESTINE; 
QU., OVARY; vet., RECTUM; Ug., VAGINA; vul., VULVA; £., CELLS SURROUNDING RECTUM.) 
391, POSTERIOR END OF MALE. A, LATERAL VIEW. (det. ej., EJACULATORY DUCT; int., 
INTESTINE; $p., SPICULES ; V.S., SEMINAL VESICLE.) b, VENTRAL VIEW. AFTER RANSOM, 


1904 


spirura probably have life histories comparable to those known for 
spirurids and filarids in general, this theory does not seem tenable 
and it is probable that an intermediate host is necessary for their 
development. Such hosts would probably be insects, crustaceans, 
or similar small animals commonly eaten by chickens and related 
birds. 

Distribution—North America (United States (Florida)). South 
America (Brazil), Asia (China (Annam)). Africa (Belgian Congo), 
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and many islands (Guam, Hawaii, Jamaica, Danish West Indies, 
Island of Maurice, Dutch Indies, and Samoa). According to John- 
ston, the worms from Australia are probably O. parvovum (p. 328). 


OXYSPIRURA OPHTHALMICA (Linstow, 1903) Ransom, 1904 


Synonyms.—C heilospirura ophthalmica Linstow, 1903a. 
Hosts.—Primary: Turnizx taigoor; secondary: Unknown. 
Location.—Eye. 

Morphology.—Ozcyspirura (p. 321) : Cuticula with fine transverse 
striations. Mouth (fig. 392a) surrounded by 2 lateral and 4 sub- 
median papillae. Buccal cavity short, widened posteriorly. Lateral 
fields 424 wide; that is, about 1/24 of circumference of body. 

Male 14.4 mm. long by 3104 wide. Esophagus 1/16 of body length. 
Tail 1/52 of body length finely pointed (fig. 392 6). One pair of 
postanal papillae and 26 pairs of preanal papillae (Linstow says 1 
pair of preanal and 26 pairs of postanal, but his figure shows that 
he confused the two). Spicules unequal, the one 2904 long, the other 
1804 long. 

Female 21 mm. long by 5304 wide. Esophagus 1/21 of body 
length. Tail conical, 1/53 of body length. Vulva near posterior end 
of body, dividing the body length in the ratio of 102:5. Vagina 
anteriorly directed, 4004 long, dividing into 2 uteri. Eggs 39” by 
26u, with thick shells; cleavage takes place in the uterus. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—Asia (Siam). 


OXYSPIRURA PARVOVUM Sweet, 1910 


H osts.—Primary : Gallus gallus; secondary: Unknown. 

Location.—Under the nictitating membrane. 

Morphology —Ozxyspirura (p. 321): Very similar to O. manson? 
(p. 325), but the head (fig. 3932) 1s without a regular cutinous or 
chitinous ring with clefts. The 6 cephalic papillae near the mouth 
are difficult to see and may not be constant in number. Membranous 
cephalic wings sometimes present in males. The lining of the phar- 
ynx may project inward and forward at the union of the anterior 
and posterior portions, and there may be a somewhat similar pro- 
' jection from the wall of the anterior portion. The esophagus is 1.13 
to 1.5 mm. long. 

Male 9.2 to 14.5 mm. long by 260 to 3004 wide. Tail (fig. 3930) 
very sharply curved ventrally. Cloacal aperture 230 to 3004 from 
tip of tail. Three pairs of preanal and 2 pairs of postanal papillae. 
The long spicule is 3.4 to 4.1 mm. long, 11 to 134 wide along most 
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of its length and 24 to 304 wide at the base; short spicule 180 to 
2401 long by 27 to 424 wide. 

Female 13.5 to 20 mm. long by 270 to 3904 wide. Anus 390 to 
440. from tip of tail (fig. 394). Vulva 780 to 1.07 min. from tip 
of tail. Vagina 2.64 mm. long (judging from the figures this in- 
cludes more than the vagina); 1t 1s dilated at a point 6604 from 
the vulva to form a thin-walled portion holding about 10 eggs 
in transverse rows; not more than 1 egg at any point in terminal 
portion. Eggs 33 to 454 by 25 to 30u, rather square-ended, con- 
taining embryos when oviposited. 

Life history —Unknown. See remarks on O. mansoni, p. 326. 





Pics, 392-393.—-392, OXYSPIRURA OPHTHALMICA. @, HEAD; b, MALE TAIL. AFTER 
LiNsTOW, 1003. 393, OXYSPIRURA PARVOVUM. a, HEAD; b, MALE TAIL. AFTER 
SWEET, 1910 


Distribution.—Australia. The worms reported by Smit from the 
Dutch Indies have egg measurements in agreement with this species, 
40p by 204; he calls them O. mansoni, but they differ in some re- 
spects from both O. mansoni and O. parvovum. 


OXYSPIRURA SIAMENSIS (Linstow, 1903) Ransom, 1904 


Synonym.—U heilospirura siamensis Linstow, 19030, 

Hosts—Primary: Centropus siamensis (—Centropüs sinensis) ; 
secondary : Unknown. 

Location.—Probably the eye, according to Linstow. 

Morphology.—Owyspirura (p. 321) : Cuticula with fine transverse 
striations. Duccal cavity small. 

Male 8.9 mm. long by 2604 wide. Esophagus 1/11, tail 1/34, of 
body length, the tail (fig. 395) curved ventrally. About 28 pairs of 
preanal papillae, becoming gradually smaller anteriorly. Spicules 
unequal, 4704 and 250p long. 

Female 9.8 mm. long by 4604 wide. Esophagus 1/13, tail 1/37, of 
body length. Vulva 6204 from tail end, situated a short distance 
anterior to anus. Vagina directed anteriorly, 2604 long, dividing 
into 2 uteri. 
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Life history —Unknown; probably involves intermediate stages in 
other hosts. 
Distribution.—Asia (Siam). 


OXYSPIRURA SYGMOIDEA (Molin, 1860) Stossich, 1897 


Synonyms.—s piroptera anthuris Rudolphi, 1819, of Diesing, 1851, 
part; Spiroptera sygmoidea Molin, 18600; Filaria anthuris Linstow, 
1878, not Filaria anthuris (Rudolphi, 1819) Schneider, 1866. 

Hosts—Primary: Corvus corone, C. frugilegus: secondary: Un- 
known. 

Location.—Orbital cavity and under nictitating membrane. 

Morphology —Ozxyspirura (p. 321): Body sigmoidal, attenuated 
at both ends, truncated anteriorly, slender and acutely pointed pos- 
teriorly. Cuticula with fine transverse striations. Mouth large, or- 
bicular, without lips; 4 submedian cephalic papillae. 





Fic. 394.—OXYSPIRURA PARVOVUM. POSTERIOR END OF FEMALE. AFTER SWEET, 1910 


Male 11 mm. long by 4004 wide. Tail coiled in 2 turns, without 
alae. Four pairs of postanal papillae (fig. 396), the papillac of the 
third pair from posterior end lateral of the others; preanal papillae 
apparently absent. Spicules unequal, the right short, thick, some- 
what curved, with very blunt point ; the left filiform, pointed, alate, 
and 215 times as long as the right. 

Female 11 to 15 mm. long by 5004 wide. Anus some distance from 
tail end. Position of vulva not determined. 

Life history—Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—Europe (Austria (Vienna)) and Asia (Russian 
Turkestan). 

OXYSPIRURA TANASIJTCHUKI Skrjabin, 1916 


Hosts.—Primary: Birds of the family Icteridae; secondary: 
Unknown. 


Locatton— Conjunctival sac. 

Morphology.—Oxyspirura (p. 3291): Body white. Cuticula with 
extremely delicate transverse striations. Anterior extremity (fig. 
3974) rounded. Buccal cavity 1704 long, with thick walls. Two 
lateral and 4 submedian papillae. 
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Male 13 mm. long by 2204 wide. Esophagus 5184 long. Caudal 
extremity (fig. 397c) tapering to a fine point. Right spicule (fig. 
3970) 250u long, slightly curved, its dorsal surface convex, its ventral 
concave; the ventral surface has a gutter which probably facilitates 
the movement of the long spicule in gliding through it, thus serving 
as a gubernaculum. Left spicule 6004 long, filiform, the posterior 
extremity pointed. Arrangement of caudal papillae unusual; 5 pre- 
anal papillae of which there are 2 symmetrical pairs and a fifth 
papilla isolated on the right side with no corresponding papilla on 
the left; T postanal papillae, 2 of which form a symmetrical pair 
near the caudal extremity, the other 5 having a submedian and very 
asymmetrical arrangement and being of unequal size. In addition 
to the papillae, there are other asymmetrical formations, the char- 
acter of which is undetermined, in the lateral fields posterior to the 
cloacal aperture. 

Female 14 mm. long by 3204 wide. Esophagus 7654 long. Anus 
5104 from end of tail. Vulva in posterior part of body. Eggs 46, 
by 202 

Life history.—Unknown ; probably involves intermediate stages in 
other hosts. 

Distribution.—South America (Paraguay). 


(70XYSPIRURA) HETEROCLITA (Molin, 1860) Ransom, 1904 


Synonyms.—Spiroptera heteroclita Molin, 18605; Spiroptera cracis 
Molin, 1860 6. 

Hosts—Primary: Crax urumutum (=Nothocrax urumutum) ; 
secondary: Unknown. 

Location. —Under nictitating membrane. 

Morphology —Ozyspirura (p. 321): Body attenuated anteriorly, 
apex truncate. Cuticula with fine transverse striations. Mouth or- 
bicular, large, without lips. 

Male 12 mm. long by 3004 wide. Head without membranes. Tail 
awl-shaped, sharply pointed, curved into a hook, without caudal alae. 
Two pairs of postanal papillae. Preanal papillae not described. 
Spicules unequal, the one short and thick, the other filiform, half as 
long as the body. 

Female 55 mm. long by 4004 wide. Head with 4 short, senilunar 
membranes, arranged in the form of a cross. Tail gradually attenu- 
ated, awl-shaped, with obtuse tip. Anus remote from tail end. 
Position of vulva not determined. 

Life history —Unknown; probably involves intermediate stages in 
other hosts. 

Distribution.—South America (Brazil). 
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(?OXYSPIRURA) BREVIPENIS (Molin, 1860) Stossich, 1897 


Synonyms.—s piroptera brevipenis Molin, 18600; Spiroptera mi- 
crodactyli margravii Molin, 18600. 

Hosts.—Primary: Dicholophus margravi (=Cariama cristata) ; 
secondary : Unknown. 

Location.—Under nictitating membrane. 

Morphology.—?Oxyspirura (p. 321): Body straight, slender, fili- 
form. Anterior end attenuated, apex truncate. Mouth large, orbicu- 
lar, without lips or papillae. Buccal cavity absent. 
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Fies. 395—398.—395, OXYSPIRURA SIAMENSIS. MALE TAIL. AFTER LINSTOW, 1903. 
396, OXYSPIRURA SYGMOIDEA. MALE TAIL. AFTER SKRJABIN, 1916. 397, OXYSPI- 
RURA TANASIJTCHUKI. a, LIEAD; b, RIGHT SPICULE ; C, MALE TAIL. AFTER SKRJABIN, 
1916. 398, OXYSPIRURA BREVIPENIS. MALE TAIL. AFTER DRASCHE, 1884 


Male 16 to 22 mm. long by 4002 wide. Tail (fig. 398) coiled in 2 
turns, without alae. Six pairs of preanal and 6 pairs of postanal 
papillae, the latter inconstant in number and asymmetrical in ar- 
rangement. Spicules almost equal, very short, curved, sabre-shaped. 

Female 11 to 27 mm. long by 100 to 500% wide. Tail straight, 
slender, conical, with thickened tip. Anus remote from tail end. 
Vulva near anus, prominent, with swollen posterior l:p. 

Life history.—Unknown; probably involves intermediate stages 
in other hosts. 

Distribution.—South America (Brazil). 

Ransom (1904) has noted that the absence of a buccal cavity and 
the presence of short spicules make the position of this species in this 
genus questionable. 
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Family TETRAMERIDAE Travassos, 1914 


Family diagnosis—Spiruroidea (p. 162): Characterized by the 
sexual dimorphism of the species. Male with filiform body, white, 
unarmed or armed with spines. Cuticle more or less striated trans- 
versely. Caudal extremity pointed; usually two unequal spicules. 
Caudal papillae or spines may be present. Female red; body greatly 
enlarged in comparison with that of male, its shape either globular, 
with the two pointed extremities projecting (Zetrameres), or the 
long axis of the body coiled in a more or less complex manner (Mi- 
crotetrameres). Digestive tract consists of mouth aperture with 3 
small lips, followed by a chitinous mouth capsule, a muscular 
pharynx, a muscular esophagus and a thin-walled, wide, sac-like in- 
testine which is usually filled with detritus and ends in a narrow 
tube opening at the anus. Genital system highly developed, the body 
cavity largely filled with the numerous coils of the uteri, ovaries, 
and oviducts. Uteri contain an enormous number of eggs in various 
stages of development, the embryo being well formed when the egg 
is deposited. Vulva in posterior part of body, near anus. A saccu- 
lar diverticulum of the ovejector may be present, called by Seurat a 
“copulatory bursa ” but preferably designated by some term not al- 
ready used for a male structure, such as “copulatory receptaculum.” 

Parasitic in proventriculus of birds, the females in the glands of 
Lieberkuehn, the males usually free in the lumen. 

Type-genus. —Tetrameres Creplin, 1846. 


KEY TO GENERA OF TETRAMERIDAE 


Body of female globular or spindle-shape____-------------- Tetrameres, p. 334. 
Body of female with its long axis spirally coiled_-__-_-- Microtetrameres, p. 351. 


I have raised the subgenus Microtetrameres Travassos, 19155 to 
generic rank and have rewritten the diagnoses for the two genera 
T'etrameres and Microtetrameres on the basis of the difference in body 
form of the female. The diagnoses of the subgenera of Travassos, 
which included with the description of the body form of the female 
the proportionate length of the spicules and the presence or absence 
of spines in the lateral fields of the male, did not furnish a suitable 
basis for the division of Zetrameres (sensu lato). at least in the 
present state of knowledge. 7. cruzi, the type-species of the sub- 
genus licrotetrameres was not consistent with the subgenerie diag- 
nosis as given by Travassos, as the long spicule of the male is not 
25 the body length, but just slightly over half. In four species 
the male is unknown ; several other species possess certain characters 
which are included in the description of one subgenus but at the same 
time possess certain other characters which belong to the other sub- 
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genus, the result being that these species had to be grouped to- 
gether as of uncertain subgeneric classification. It has therefore 
been deemed advisable to reduce the descriptions, in raising the sub- 
genera of Travassos to generic rank, to the basis of the difference in 
female body form, and thus be able to assign all the species of Tetra- 
meres (sensu lato) to one of the two genera, Z'etrameres or Microte- 


irameres. 
Genus TETRAMERES Creplin, 1846 


Synonyms.—Tropisurus Diesing, 1835; Tropidurus Wiegmann, 
1835; Tropidocerca Diesing, 1851; Astomum Schlotthauber, 1859; 
Acanthophorus Linstow, 1876. 

Generic diagnosis.—Tetrameridae (p. 333) : Female body globular 
or spindle-shape, with 4 longitudinal furrows corresponding to the 
median and lateral lines. 

Type-species.—Tetrameres paradoxa (Diesing, 1835) Travassos, 
1914. 


KEY TO SPECIES OF TETRAMERES 


1. From Fulica atra; anus 2204 from posterior extremity; eggs 394 long by 
JO Wile ae ERES AA A Tetrameres globosa, p. 346. 
From other hosts than Fulica atra, or if from that host, anus Tlu from 
posterior extremity and eggs 48 to 564 long by 26 to 30u wide (Tetra- 
cs [USES MIA o po ee ei so oo SÉ 2. 
Mouth of female surrounded by 3 projections, each of which bears a thorn 
on its outer and on its inner surface; male unknown, female poorly 
described; in Cortues coFWir.... == Tetrameres unispina, p. 351. 
No such struetures deseribed ou female mouth; male known in all but two 
species and female more fully described than above; in other hosts 
than COrvus Cori TARTESSOS IO A 3. 
Female 7 mm. long by 7 to 8 mm. wide; male 12 to 18 mm. long, its caudal 
extremity«saidtorbe alate..seel.. e. 22... Tetrameres certa, p. 338. 
Female smaller than above or if as large (T. gynaecophila), the male is 
smaller than that of above and has no caudal alae_-------- ------- 4. 
4. Female 5 mm. to 13 mm. long by 4 to 7 mm. or more wide, or larger; male 
G5 tocib.anm donet. mal -a 4 c. uus s — 5. 
Female not over 4.5 mm. long (except in T. confusa and T. fissispina 
which may reach 5 and 6 min. long respectively); male, when known, 
not over “mm. ns- E ERA A i. 
Female 6.75 to S mm. long by 4.5 to 7 mm. wide; male 11 to 15 mm. long; 
spicules 3 nim. and 468x long respectively___ Tetrameres paradoxa, p. 335. 
Female usually smaller or larger than above; male not over 10 nun. long ; 
spicules much smaller than above, or said to be absent... 6. 
6. Female not over 6 min. long by 5 mm. wide; male with 4 longitudinal series 
of spines; spienles 7404 and 164 long respectively, 

Tetrameres gigas, p. 345. 

Female $ mm. long by 7 nim. wide, or larger; male without spines; spicules 


to 


go 


e 


sanideto«sbedlbsont c ccce E Tetrameres gynaecophila, p. 347. 
7. Anus of female 3324, cloacal aperture of male 232 to 290u from posterior 
E apium. ee Tetrameres americana, p. 337. 


Anus of female and cloacal aperture of male both nearer to the posterior 
end (IM aboveis._.._2.--_.____28 2 f A CIN 8. 
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S. Female with pharynx 4004, esophagus 2 mm. long; anus 2504 from posterior 
end; eloacal aperture of male 704 from posterior end. 

Tetrameres confusa, p. 341. 

Both pharynx and esophagus of female shorter than above, if described ; 

anus, if described, not more than 175u from posterior end ; cloacal aperture 


of male, if described, 1004 or farther from posterior end... ....... 9 
A emaile Knout AAA 10. 
Bo msn female Know N --=----- aaan aaa e n Ji. 


10. Female 2.2 mm. long by 2.5 mm. wide; pharynx 3504, esophagus 1.4 min. 
long; eggs 28 to 304 long by 15 to 184 wide... Tetrameres coccinea, p. 339. 
Female 3 to 4 mm. long by 1.5 to 2 mm. wide; pharynx 1904, esophagus $904 
long; eggs 42 to 49u long by 21u wide. .... Tetrameres cochleariae, p. 34106, 

11. Male 2 2 to 2.6 mm. long; female not over 1.1 mm. long... J. 12. 
Male larger than above or (T. dubia) smaller than above; female 2 mm. 


A 


more TORA ar a O oan nen 13. 

12. Eggs 54u by 28u wide, with long filaments at each pole; one spicule 4804 in 

length, the other rudimentary--------------—- Tetrameres nouveli, p. 548. 

Eggs 15 to “Su long by 214 wide, with no filaments described ; spicules 2004 

And 2:25 lonm respectively. —.--..- 1... Tetrameres tetrica, p. 300. 

13. Female not over 2.5 mm. long; male 1.6 mm, long, its esophagus being 3004 

long; long spicule 7204 in length.......... Tetrameres dubia, p. 342. 

Female 2.5 to 6 mm. long; male 3 to 6 mm. long, its esophagus TSOu or more 

in length; long spicule not over 4904 in length... ooo 14. 

14. Ovejector with diverticulum or eopulatory receptaculum 4004 long; eggs 
not over 564 long; short spicule at least S2u long. 

Tetrameres fissispina, p. 345. 

Ovejector simple, without diverticulum; eggs 59 to 634 long; short spicule 

BA A E Tetrameres micropenis, p. 248. 

This key does not include Tetrameres cakharowi Petrow, 1926. See Addenda, 

p. 385. 


TETRAMERES PARADOXA (Diesing, 1835) Travassos, 1914d 


Synonyms —T'ropisurus paradoxus Diesing, 1835; Tropidocerca 
paradoxa (Diesing, 1835) Diesing, 1851. 

Diesing’s description of 1851 is evidently a composite description 
as in 1861 he makes Zropidocerca paradoxa Diesing, 1851 in part a 
synonym of his new species Z'ropidocerca inflata, and also transfers 
the synonomy given originally under 7'ropisurus paradoxus (that is, 
Spiroptera inflata and Tetrameres haemochrous) to Tropidocerca 
inflata. The original material up to the present time is poorly de- 
scribed ; it would be advisable therefore that the species be established 
on Brazilien material from the type host, Cathartes urubu. ‘The de- 
seriptions of Diesing (1835) and of Drasche (1884) of the same 
material are summarized below. 

IH osts.—Primary : Cathartes urubu and Strix torquata. Reported 
from a large number of other hosts but probably erroneously so, as it 
is known that Microtetrameres inflata (Hustronyylides mergorum) 
was the species involved in many of the reports and other species 
may also have been mistaken for this one, owing to the original 
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insufficient description and the later composite one. Diesing (1861) 
in his latest discussion of this species limits the hosts to the two given 
above, as does also Linstow (1879). Secondary: Unknown; prob- 
ably similar in a general way to that of T. fissispina (p. 343). 

Location.—Glandular stomach or proventriculus. 

Morphology.—Tetrameres (p. 334). 

Male 5 to 6 lines long by 1/2 line wide (this would apparently be 
about 12 to 15 mm. long by 732 to 9994 wide; see discussion under 
size of female); according to Linstow (1879) 11 to 13.5 mm. long 
by 7504 wide. Body subcylindrical, threadlike, curved to crescent 
shape, white, pointed at both ends. Drasche's figure of the posterior 
extremity (fig. 4006) shows spines along the lateral lines. Cuticle 
transversely striated. Combined length of pharynx and esophagus 
3/4 line (evidently about 1.9 to 2.2 mm. long). The testis extends 





Fig. 399.— TETRAMERES PARADOXA. a, FEMALE, NATURAL SIZE; b, LATERAL 
VIEW, AND C, VIEW FROM ABOVE, OF SAME, ENLARGED; d, EGG. ENLARGED. 
AFTER DIESING, 1835 


anteriorly to the posterior extremity of the esophagus. The intestine, 
as well as the vas deferens, shows in its posterior portion a pyriform 
swelling. Cloacal aperture 1/16 line (apparently about 156 to 1874) 
from posterior extremity. A sudden decrease in dorso-ventral diam- 
eter produces a depression immediately posterior to the cloacal aper- 
ture. Two spicules of very different lengths; the right one short 
(14501), the left one 8 mm. or more. In Drasche's figure there is at 
least one pair of ventral postanal spines or very small papillae. 
Female the size of a pea or larger; 3 lines long by 2 lines wide. 
(Diesing gives these measurements; he also gives a figure of the 
female (fig. 399 a), “one of the small specimens,” natural size, which 
measures 8 mm. long by 7 mm. wide; the measurements in millimeters 
are therefore at least 215 to 3 times those given by him in lines.) 
Linstow (1879) gives size of female as 6.75 mm. long by 4.5 mm. 
wide. Body blood-red, subglobular, with 4 deep, equidistant, Jongi- 
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tudinal furrows (fig. 3996 and c). Cuticle transversely striated. 
Extremities of body acutely conical. Intestine filled with grayish 
material. 

Life history.—Probably similar in a general way to that of 7. 
fissispina (p. 343). 

Distribution.—South America (Brazil). 


TETRAMERES AMERICANA, new species 


Hosts—Primary: Gallus gallus; secondary: Unknown; probably 
similar in a general way to that of T. fissispina (p. 343). 





Fic. 400.— TETRAMERES PARADONA. a, JIEAD (WHETHER OF MALE OR FEMALE NOT 
STATED) ; L, MALE TAIL. AFTER DRASCHE, 1554 


Location.—Proventriculus. 

Morphology —Tetrameres (p. 334): Mouth with 3 small lips; buc- 
cal capsule with chitinous walls. Slender muscular pharynx present, 
followed by esophagus. In other respects male and female very 
dissimilar. 

Male 5 to 5.5 mm. long by 116 to 1334 wide. Two double rows of 
posteriorly directed spines extend throughout whole body length, in 
the submedian lines. Buccal capsule (fig. 402 2) 27 deep by 4.54 





Vie. 401.—-TETRAMERES AMERICANA. POSTERIOR END OF MALE. ORIGINAL 


wide: pharynx 3654 long; esophagus 9964 long. Cervical papillae. 
one slightly higher than the other, 183 and 199p respectively from 
anterior end. Nerve ring just posterior to the latter papilla. ‘Tail 
(fig. 401) long and slender, cloacal aperture 232 to 290 from 
posterior end. Two unequal spicules, 1004 and 290 to 3124 long 
respectively, not heavily chitinized. 

Female 3.5 to 4.5 mm. long by 3 mm. wide; body globular (fig. 
4097), blood-red in color (when alive), with 4 longitudinal furrows 
corresponding to the lateral and median lines. ‘The anterior ex- 
tremity (fig. 402 c) protrudes from the globular body for a length 
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of 9131; the protruding posterior part of body is 8604 long. Buccal 
capsule 35 to 384 long by 104 wide; pharynx 300 to 3154 long by 27 
wide; esophagus 1.4 mm. long by 504 minimum and 1254 maximum 
width. Nerve ring 183, from cephalic extremity. Intestine saccular, 
filled with black detritus. Anus 332p, vulva 631 to 6644 from caudal 
extremity. Vestibule of ovejector with diverticulum or copulatory 
receptaculum (fig. 402 e) 274, long. Uteri and ovaries very long, 
their numerous coils filling the body cavity. Eggs 42 to 50u by 25p. 

The American form of Z'etrameres from the chicken, as described 
above, differs from the two forms reported from other countries from 
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Fric. 402.— TETRAMERES AMERICANA. d, IIEAD OF MALE; b, JUNCTION OF TESTIS 
AND VAS DEFERENS; C, HEAD END OF FEMALE; d, JUNCTION OF UTERUS AND 
OVARY 3 €, COPULATORY KECEPTACULUM OF FEMALE; f, CROSS-SECTION OF FEMALE. 
ORIGINAL 


that host, 7. fissispina and T. confusa, m numerous respects, as 
length of buccal capsule, pharynx, and esophagus, distance of anus 
and vulva from posterior extremity in the female and of cloacal 
aperture in the male, position of cervical papillae, and length of 
the diverticulum or copulatory receptaculum of the female. 

Life history.—Probably similar in a general way to that of 7. 
fissispina (p. 343). 

Distribution.—(North America (United States) ). 

Type material.—No. 26382, U.S.N.M. (Bureau of Animal Industry 
Helminthological Collection). 


TETRAMERES CERTA (Leidy, 1886) Travassos, 1914 


Synonyms.—Filaria dubia Leidy, 1856, not Filaria dubia Creplin, 
1846; Tropidocerca certa Leidy, 1886. 

Although there is a question as to whether Creplin meant the 
combination, Filaria dubia, as a specific name, it is in the interests of 
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stability of nomenclature to assume that he did. Otherwise Zetra- 
meres certa would have to fall if the older specific name dubia of 
Leidy is available and in consequence Z'eframeres dubia Travassos, 
1917, would fall as a homonym. ‘To avoid this neediess rearrange- 
ment I am interpreting. Filaria dubia Creplin as a good combina- 
tion and Filaria dubia Leidy as therefore a homonym. 

Hosts —Primary: Albatross (Viomedia exulans); secondary: Un- 
known, probably similar in a general way to that of T. fisstspina 
(p. 343). 

Location Glandular stomach or proventriculus. 

Male 12 to 18 mm. long by 375 to 5004 wide. Body filiform, at- 
tenuated anteriorly. Mouth trilabiate. Caudal extremity strongly 
rolled inwardly, sigmoid at the end, mucronate and alate; alae half 
oval, narrowing to the end of the mucro. (The character of the tail 
of the male is unusual for a Z'eframeres and raises a doubt as to the 
male specimens described belonging with the female in this genus.) 

Female Y mm. long by 7 to 8 mm. wide. Body subglobular, divided 
into zones; tail conical, projecting abruptly from body. 

Life history.—Probably similar in a general way to that of 7. 
fissispina (p. 343). 

Distribution.—South Atlantic. 


TETRAMERES COCCINEA (Seurat, 1914) Travassos, 1914d 


Synonym—T ro pidocerca coccinea Seurat, 1914m. 

Hosts —Primary: Phoenicopterus roseus, Bubulcus lucidus, and 
Platalea leucórodia; secondary: Unknown, probably similar in a gen- 
eral way to that of T. fissispina (p. 343). 

Location.—Glandular stomach or proventriculus. 

Morphology —Tetrameres (p. 334). 

Male unknown. 

Female 2.2 mm. long by 2.5 mm. wide. Body globular (fig. 403 a), 
cochineal colored, strongly striated transversely and with 4 longi- 
tudinal furrows corresponding to the dorsal, ventral, and lateral 
lines. Head and tail ends conical, tapering prolongations. Buccal 
cavity (fig. 4030) cireular, 204 long: pharynx 350g, surrounded in 
its middle by the nerve ring; cervical papillac in front of nerve ring. 
at a distance of 120 and 180, respectively from the anterior end; 
excretory pore ventral, 18% behind posterior border of nerve ring; 
esophagus, 1.4 mm. long, penetrates into the globular mass of the body. 
Intestine greatly distended, filled with brown-black detritus. Anus 
at a short distance from tip of tail. Vulva 4804 anterior to anus. 
Ovejector (fig. 403c) remarkable for the shortness of vestibule and 
sphincter; they form a turnip-shaped organ 4504 long. Sphincter 
very straight. Trompe, Y-shaped, almost 1 imm. total length. the 


340 BULLETIN 140, UNITED STATES NATIONAL MUSEUM 


unpaired branch being 3504 long. Uteri very long, their course 
greatly twisted and turned within the distended body; the initial 
region of uterus, where it connects with the oviduct, enlarged to form 
an enormous seminal receptacle (fig. 403d), measuring 6604 long by 
2154 wide. Diameter of oviduct only 354; oviducts and ovaries 8 
mm. long. Eggs 28 to 304 long by 15 to 18 wide, with thick, smooth 
shells and containing well-developed embryo when deposited. 

Life history.—Probably similar in a general way to that of T. 
fissispina (p. 343). 

Distribution—Africa (Algeria) and Asia (Russian Turkestan 
(Lac Kulkainar) ). 





Fics. 403—104.—403, TETRAMERES COCCINEA. FEMALE. a, TOTAL; b, ANTERIOR EX- 
TREMITY ; €, OYEJECTOR; d, SEMINAL RECEPTACLE AT JUNCTURE OF UTERUS AND 
OVIDUCT. AFTER SEURAT, 1914. 404, TrerraAMERES COCHLEARIAE,  OVEJECTOR. 
AFTER TRAVASSOS, 1919 


TETRAMERES COCHLEARIAE Travassos, 1917a 


Synonym.—Tetrameres micropenis Travassos, 19155, part. 

[Tosts—Cancroma cochlearia; secondary : Unknown, probably sim- 
ilar in a general way to that of T. fissispina (p. 343). 

Location.—Proventriculus. 

Morphology —T'etrameres (p. 334). 

Male unknown. 

Female 3 to 4 mm. long by 1.5 to 2 mm. wide. Body red color. 
with characteristic shape. Buccal capsule barrel-shaped, 24 to 28u 
in height, 14 to 164 in maximum width; pharynx 190p long; esopha- 
gus slightly claviform, 9904 long; nerve ring 1404 from anterior end 
of body. Ovejector (fig. 404) very long and muscular and with a 
vestibule or proximal portion inserted in the terminal portion at an 
angle, measuring 1.9 mm. long, 1204 maximum width and 50g mini- 
mum width at the distal portion. (The length given is evidently the 
total length of the ovejector, although Travassos does not make this 
clear.) Eggs ellipsoidal, slightly flaitened on the sides, 42 to 49, 
long by 21p wide. 
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Life history. —Probably similar in a general way to that of T. 
fissispina (p. 343 
Distribution.—South America (Brazil). 


TETRAMERES CONFUSA Travassos, 19195 


Synonyms —Tetrameres fissispina Diesing, 1861 of Travassos, 
1914a; Tetrameres travassosi Skrjabin, 1920. 

Hosts.—Primary: Columbia livia domestica, Gallus gallus and 
Meleagris gallopavo, secondary: Unknown, probably similar in a 
general way to that of 7’. fissispina (p. 343). 

Location.—Glandular stomach or proventriculus. 

Mor phology.—Tetrameres (p. 334). 

Male 4 to 5 mm. long by 1604 wide. Body filiform, with 4 rows 
of spines corresponding to the median and lateral lines; spines di- 





FIG. 405.—TETRAMERES CONFUSA, 4, FEMALE; b, MALE TAIL. AFTER TRAVAS- 
SOS, 1019 


rected posteriorly and about 1004 apart in middle portion of body 
and 920p in posterior portion. Tail ends in a hook about 4» long. 
Buccal capsule cylindrical, 244 long by 804 wide; pharynx 2504 long 
by 124 wide; esophagus 7404 long by 554 wide. Cloacal aperture 
70u from end of tail (fig. 405 b). Short spicule 684 long and long 
spicule 2914 long. Behind the cloaca there are 2 rows of 5 spines 
each on the ventral surface and lateral of these are 2 rows of 3 
spines each, extending posterior of the ventral spines. 

Female 3 to 5 mm. long by 2 to 3 mm. wide. Body subglobular 
(fig. 405a), with deep transverse striations and with 4 furrows 
corresponding to the median and lateral lines. The head and tail 
ends project as slender conical prolongations, the anterior 1 mm. 
long, the posterior 9004 long. Buccal capsule 204 long by 14u wide; 
pharynx 4004 long by 304 wide; esophagus sinuous, 2 mm. long by 
1804 wide; intestine dilated to form a large sac, filled with black 
detritus. Anus 2504 from posterior extremity. Vulva in posterior 


342 BULLETIN 140, UNITED STATES NATIONAL MUSEUM 


portion of body, near anus. At the beginning of the vagina, a 
saccular dilatation (copulatory receptaculum) which is filled with 
egos in the adult worm. Eggs 98 long by 24u wide. 

Life history.—Probably similar in a general way to that of 7. 
fissispina (p. 343). 

Distribution.—South America (Brazil). 


TETRAMERES DUBIA Travassos, 1917a 


Hosts.—Primary: Gallinago paraguaiae; secondary: Unknown; 
probably similar in a general way to that of T. fissispina (p. 343). 

Location.—Proventriculus. 

Morphology —Tetrameres (p. 334). 

Male 1.6 mm. long by 85u wide. Body (fig. 406) attenuated at 
the extremities, the greatest width being at the level of the esophagus. 
Cuticle transversely striated and with spines in the lateral fields but 
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Fic. 406.—TETRAMERES DUBIA. MALE. AFTER 'TRAVASSOS, 1919 


only at the anterior extremity; the spines are few and very small. 
Buccal capsule very small (64 long by 4& wide); pharynx 240p 
long; esophagus 3004 long. Anus 1004 from posterior extremity. 
Tail sharply pointed with 4 pair of very small spines on the ventral 
surface. Spicules of very unequal dimension, measuring respectively 
720u long by 6a wide and 64, long by 6u wide. 

AR 2 to 2.5 mm. long by 1 to 1.55 mm. wide. Body globular, 
red, with marked transverse striations and with 4 deep longitudinal 
furrows corresponding to the median and longitudinal lines. Buc- 
cal capsule barrel-shaped, 164 long by Tu wide. Anus 75y from pos- 
terior extremity. Ovejector 4204 long, of same type as that of 7. 
macropenis, the dilated part full of eggs. Eggs 49u long by 35u 
wide. Mature eggs (that is, containing developed embryos) show 
tufts of apte at the eet in immature eggs these are absent 
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Life history —Probably similar in a general way to that of 7. 
fissispina (p. 343). 
Distribution.—South America (Brazil). 


TETRAMERES FISSISPINA (Diesing, 1861) Travassos, 1914 


Synonyms. —Tropidocerca fissispina Diesing, 1861; Tropisurus fis- 
sispinus (Diesing, 1861) Neumann, 1888; Acanthophorus tenuis 
Linstow, 1876; Acanthophorus horridus Linstow, 1876; T'ropidocerca 
tenuis Linstow, 1899; daria pulicis Linstow, 1894; Spiroptera puli- 
cis (Linstow, 1894) Linstow, 1909. The nematode described by 
Travassos in 1914 as T. fisstspina is T. confusa. 

Hosts.—Primary: Anas boschas, Anas boschas domestica, Anas 
boschas fera, Columba livia domestica, Cygnus melanocoryphus, 
Fulica atra, Meleagris gallopavo, Mergus merganser, Nyroca ferina, 
Podiceps fluviatilis; secondary: Daphnia pulex and Gammarus 
pulex, the former being reported by Rust and the latter by Linstow 
in his description of Spiroptera (Filarza) pulicis, which Seurat con- 
siders to be the fourth stage larva of T. fissispina. 

Location.—Proventriculus, the males in the lumen, the females in 
the crypts of Lieberkuehn, in birds; in the body eavity of secondary 
hosts as larvae. 

Morphology —Tetrameres (p. 334) : Mouth with 3 small lips (figs. 
407 and 408), chitinous mouth capsule, and muscular pharynx and 
esophagus. In other respects male and female very dissimilar. 

Male 3 to 6 mm. long by 140 to 1504 wide; white and slender. 
Transverse striations more or less marked. ‘The two median and two 
lateral lines are each provided with a longitudinal series of spines; 
behind the cloacal aperture there are 5 ventral spines on each and 
3 lateral spines on each side (fig. 408). Considerable difference of 
opinion has been expressed as to the nature of the spines on the body 
of the male, and as to the basis for the specific name, referring to the 
cleft spines. Diesing in his original description, after describing 4 
longitudinal series of spines on the body, and 2 subbasilar conical 
spines on the neck, writes that the head is provided with spines cleft 
at their ends. Lieberkuehn (1855) described and pictured double 
spines in the submedian lines; Linstow (1876) described and figured 
in Acanthophorus tenuis and A. horridus such double spines and 
later (1899) made these two species synonyms of 7. fissispina; how- 
ever, at that time he states “ Lieberkuehn described on the head end 
double spines; I also have seen this formation. However, they are 
always located in the concave bending lines (Beugungslinien) and I 
consider them duplicatures of the cuticle.” Railliet (1893) and Neu- 
mann (1909) describe the spines at the cephalic end, up to the origin 
of the intestine, as characteristically double or cleft. Seurat, how- 
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ever, has more recently (19184) described alae along each lateral 
line, extending from the base of the buccal lips to the posterior end 
of the body (1754 anterior to the cloacal aperture) and at the origin 
of the alae a long bifid spine (524 long). (Fig. 4074 and b.) He 
states that it 1s to the existence of these bifid cephalic spines that 
the name fissispina is due and not to the rows of esophageal spines; 
they are simple. 

According to Travassos, the cervical papillae are 1504 from the 
anterior end, buccal capsule 8u deep by 3,4 wide, esophagus 780 
long by 52 wide, cloacal aperture 1304 (250p according to Wharton) 
from posterior end. The tail ends in a spine 44 long. The spicule 





Fics. 407-409.—TETRAMERES FiSSISPINA. 407, a AND b, HEAD END 
OF MALE, LATERAL VIEW (4), DORSAL VIEW (D), SHOWING THE TWO 
BIFID CEPHALIC SPINES AND THE SIMPLE BODY SPINES ; €, HEAD END 
OF FEMALE, DORSAL VIEW. AFTER SEURAT, 1920. 408, HEAD AND 
TAIL Or MALE. AFTER TRAVASSOS, 1919, 409, a, OVEJECTOR; b, 
COPULATORY RECEPTACULUM; €, FEMALE GENITAL SYSTEM. AFTER 
SEURAT, 1914. d, TAIL OF LARVA, VENTRAL VIEW. AFTER SEURAT, 
1919 


lengths as given in various descriptions are 150 and 3204 (Seurat), 
115 and 3204 (Wharton), 82 and 4904 (Travassos), 88 and 280, 
(Railliet). 

A comparative study of European material with that from other 
parts of the world is needed in order to determine whether or not 
it is all the same species. 

Female 2.5 to 3 (according to Wharton, 3 to 6) mm. long by 1 
to 2 (according to Wharton, 2 to 3.5) mm. wide, oval except for 
the head and tail ends which project as conical points, and blood- 
red. Buccal capsule (fig. 407c) 21h long by 104 wide; pharynx 
230& long; esophagus 1 mm. long by 87» in maximum diameter. 
There are 4 longitudinal furrows which correspond to the 2 median 
and 2 lateral lines. The intestine forms a large, piriform sac, ordi- 
narily filled with black detritus and visible through the body wall. 
The body cavity is largely filled with the numerous coils of the 
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ovaries, oviducts, and uteri. Anus Tla from the end of the tail. 
The vulva is 3104 from the end of the tail. It connects with a very 
short vestibule (fig. 409 a, b. and c) which presents on its ventral 
surface a diverticulum closed at its free end, 4002 long, its walls 
having the same structure as that of the vestibule. This is not a 
receptaculum seminale but a ^ copulatory bursa" or copulatory re- 
ceptaeulum, analogous to that of various insects, having a róle in 
copulation, such as the róle played by the vestibule of other nematode 
parasites. Sphineter very short, continued by a trompe, which soon 
divides into two branches which join the uteri. The uteri measure 
21 and 19 mm., respectively, thus are 6 times the total length of the 
body; the distal extremity, connected with the oviduct, is enlarged 
into an ampoule and differentiated as a receptacle seminale. Oviduct 
and ovary represented by a slender tube 6 mm. long. Eggs 48 to 56u 
long by 26 to 304 wide and containing well developed embryos when 
deposited. 

Larva, fourth stage, 1.65 mm. long, straight and slender (female); 
tail (fig. 4097) long with rounded tip bearing 8 (?5) long spines 
(Seurat says 8 and figures 5) and with 2 latero-ventral spines (Og 
posterior to the anus. 

Life history.—The eggs pass out in the feces and are swallowed 
by so-called “water fleas” (Daphnia pulex) or “sand fleas ” (Gam- 
marus pulex) under favorable conditions. In these hosts the larvae 
develop to the infective stage 1n the body cavity, and when such hosts 
are swallowed by suitable birds in feeding or drinking, the worms 
become mature, mate, and the females then enter the canals of the 
glands of Lieberkuehn, the males remaining in the lumen of the 
proventriculus. 'lhe female lies with the tail in the duct and the 
head in the fundus, to facilitate the passage of eggs and feeding. 
The body becomes distended with eggs. Travassos has compared this 
habit of life with that of the chigoe flea, and the tetramere may well 
be regarded as a sort of entoparasitic, verminous chigoc. 

Distribution.—North America (United States), Oceania (Guam), 
Asia (Russian Turkestan and Philippines), Europe, and Africa 
(Algeria). The North American reports probably deal largely, if 
not wholly, with 7. americana (see p. 337). 


TETRAMERES GIGAS Travassos, 1919b 


Synonym.—1 etrameres inflata of Zuern, 1882, not Diesing, 1861, 
of Travassos. 

Hosts—Primary: Anas boschas domestica; secondary: Unknown, 
probably similar in a general way to that of 7. fissispina (p. 343). 

Location.—Glandular stomach or proventriculus. 

Morphology —Tetrameres (p. 334). 
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Male 7.5 mm. long by 1804 wide. Filiform worms. Cuticle finely 
striated transversely and with 4 longitudinal series of spines in the 
lateral fields. Mouth (fig. 410) with 2 lips, buccal capsule cylindrical, 
21n long by 144 wide. Pharynx 3704 long. Esophagus 950, long. 
Cloacal aperture 1204 from end of tail. Tail curved dorsally. Cau- 
dal papillae absent or apparently very small. Small spicule 16x 
long; large spicule 7404 long by 14u4 wide and acutely pointed. 

Female 5 to 6 mm. long by 4 to 5 mm. wide. ‘Transverse striations 
of cuticle more prominent in anterior portion of body. Lateral 
fields and median lines form four furrows. Ovejector with a sac- 
cular diverticulum as in other species. Eggs 50p long by 21p wide, 
containing embryos when deposited. 

Life history —Probably similar in a general way to that of T. 
fissispina (p. 343). 

Distribution.—South America (Brazil). 





ig. 410.— TETRAMERES GIGAS. ANTERIOR AND POSTERIOR ENDS OF MALE. AFTER 
'TRAVASSOS, 1919 


TETRAMERES GLOBOSA (Linstow, 1879) Travassos, 1914d 


S ynonym.—T'ropidocerca globosa Linstow, 1819a. 

Hosts.—Primary: Fulica atra; secondary: Unknown; probably 
similar in a general way to that of T. fissispina (p. 343). 

Location.—Proventriculus. 

Morphology.—T etrameres (p. 334). 

Male unknown. 

Female globular, its two extremities slender projections. Cuticle 
transversely striated. Buccal capsule circular with chitinons walls. 
Pharynx 2804; esophagus 7804 long. Anus 2204 from posterior ex- 
tremity. Eggs thick-shelled, 394 long by 29, wide. 

Linstow states that this species differs from Tetrameres fissispina 
in absence of cervical papillae and of a double spine at the tail end. 

Life history.—Probably similar in a general way to that of 7. 
fissispina (p. 343). 

Distribution.—Locality not given. This species has evidently not 
been found since Linstow's original report of it. 
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TETRAMERES GYNAECOPHILA (Molin, 1858, emend. Diesing, 1861) Travassos, 1914d 


Synonyms.—T ro pidocerca gynecophila Molin, 1858; Tropidocerca 
gynaecophila Diesing, 1861. 

Hosts.—Primary: Ardea nycticorax and Nycticorax nycticorax ; 
secondary: Unknown; probably similar in a general way to that of 
T. fissispina (p. 343). 

Location.—Proventriculus. 

Morpholog y.—T'etrameres (p. 334). 

Male 6.4 mm. (Seurat) or 10 mm. long (Molin) by 600, wide. 
Body without spines; curved in a circle. Cervical papillae situated 
far in front of the nerve ring, 122 and 133, respectively from the 
anterior extremity of the body. Excretory pore posterior to nerve 
ring. in median ventral line, 2804 from anterior extremity. Buccal 
capsule 21, long, conical. Pharynx 2654 long. Nerve ring situated 
posterior to middle of pharynx. Esophagus 1 mm. long. Intestine 
maroon-colored, forming a cul-de-sac in its posterior portion. Rec- 
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FIG, 411.—TETRAMERES GYNAECOPHILA. a, IllBAD OF FEMALE; b, TAIL OF MALE. 
AFTER SEURAT, 1915 


tum 50, long. Cloaca 1204 from posterior extremity; tail conical, 
terminating in a small round button. Caudal papillae arranged as 
follows: Two pair postanal on short peduncles; 1 pair at level of 
anus; sessile preanal at the right, 6 at the left, disposed as shown 
in figure 4116. No spicule present. 

Female 8 mm. long by 7 mm. wide (Seurat) or 13 mm. long and 
wide (Linstow). Body scarlet-colored, globular, with 4 longitudinal 
furrows corresponding to the lateral and median lines. Anterior 
and caudal extremities pointed. Cervical papillae situated far in 
front of nerve ring, S5p from the anterior extremity. Buccal (fig. 
411a) capsule 28u long, conical, narrow at entrance, widened behind. 
Pharynx 3124, encircled by nerve ring directly in front of its mid- 
dle. Esophagus 2.34 mm. long. Intestine black-colored; rectum 
short (1804). Anus 1404 from posterior extremity. Tail sharply 
narrowed behind anus, digitiform, ending in a blunt point. Vulva 
in neighborhood of anus. Ovejector Y-shaped: vestibule and sphine- 
ter joined to form cylindrical tube 1.26 mm. long, with thick walls; 
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unpaired trompe 6004 long. Eggs 47u long by 21u wide, thick- 
shelled, embryonated; they are cylindrical and rounded at the ends. 
Life history.—Probably similar in a general way to that of T. 
fissispina. (p. 343). 
Distribution.—Africa (Algeria) and Europe (Italy (Padua) ). 


TETRAMERES MICROPENIS Travassos, 1915b 


Hosts.—Primary: Nicticorax violacens and Cancroma cochlearia; 
secondary: Unknown; probably similar in a general way to that 
of 7. fissispina (p. 343). 

Location.—Proventriculus. Males and young females free in the 
cavity of the proventriculus; adult females in the glands of 
Lieberkuelin. 

Morphology.—Tetrameres (p. 334). 

Male 4 to 5 mm. long by 1204 wide. Cuticle transversely striated ; 
numerous spines along lateral lines and, in addition, 2 pairs of 
ventral spines below the anus. Buccal capsule funnel-shaped, 284 
long; pharynx 3554 long; esophagus more or less cylindrical, 1.3 
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Fic. 412.—TETRAMERES MICROPENIS. a, TAIL OF MALE; 0, OVEJECTOR, SHOWING 
STRIATED APPEARANCE OF MUSCULATURE. AFTER TRAVASSOS, 1919 


mm. long by 49, wide. Cervical papillae about 1634 from anterior 
extremity of body; nerve ring 191 to 1984 from anterior extremity. 
Posterior extremity slender (fig. 412 a). Anus 184p from the end of 
body. Spicules slender, 3554 and 56u long, respectively. 

Female 9 to 4 mm. long by 1.5 to 2 mm. wide. Body globular, 
red, strongly striated transversely and with 4 deep longitudinal 
furrows corresponding to the lateral and median lines. Buccal 
capsule 214 long by 14» wide, oval in form; pharynx 2504 long; 
esophagus 1.5 mm. long, cylindrical. Vulva slightly anterior to 
anus. Ovejector (fig. 412b) simple, about 110p long, claviform and 
longitudinally striated. Eggs 59 to 634 long by 39u wide. 

Life history.—Probably similar in a general way to that of 7. 
fissispina (p. 348). 

Distribution.—South America (Brazil). 

TETRAMERES NOUVELI (Seurat, 1914) Travassos, 1914d 


Synonyms —Tropidocerca nouveli Seurat, 19147. 

Hosts. —Primary: Himantopus himantopus; | secondary: Un- 
known; probably similar in a general way to that of T. fissispina 
(p. 343). 

Location.—Proventriculus. 

Morphology.—Tetrameres (p. 334). 
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Male 2.16 mm. long by 754 wide. Body slender (fig. 413e and 
4137) and with 2 longitudinal rows of spines, directed backward, 
on each side of the lateral lines; thus there are 2 latero-dorsal and 2 
latero-ventral rows. Lateral lines well marked, presenting a cuti- 
cular crest, slightly salient, extending the entire length of the body 
(Seurat does not show these in his figure). Buccal capsule short 
(104); pharynx 280, long, encircled in its posterior third by the 
nerve ring. Combined length of pharynx and esophagus 1/3 that 
of body. Cervical papillae 60 and 904, respectively, from an- 
terior end. Cloaca 1104 from posterior extremity. Two papillae 
toward the posterior third of the tail. Only one spicule present, 
slender, filiform, winged, measuring 4804 long. Anterior to the 
cloaca there is a feebly chitinized organ, the gorgeret, and at the 





JOO 
Fic. 413.—TETRAMERES NOUVELI. a, FEMALE; b, OVEJECTOR ; €, SEMINAL RECEPTACLE 
AND OVIDUCT ; d, EGG WITH FILAMENTS ; €, IIEAD END OF MALE; f, TAIL END OF MALE. 
(5004 SCALE FOR a TO €; 100, SCALE FOR d TO f.) AFTER SEURAT, 1914 


side of this a chitinized part which Seurat regards as the rudiment 
of a second spicule. 

Female 17 mm. long. Body subglobular (fig. 413a). The 
strongly distended median region of body measures 1 mm. long by 
8502 maximum width. Buccal capsule 15 long; pharynx 210. 
long, encircled in its posterior third by the nerve ring. Combined 
length of pharynx and esophagus 1 mm. Cervical papillae 774 and 
87, respectively, from anterior end. Excretory pore ventral, 50p 
posterior to nerve ring. Anus 175p from posterior extremity. Vulva 
1204 anterior to anus. Ovejector (fig. 4130) of type of that of 
T. inermis; vestibule 7504 long, cylindrical, ending in a slightly 
swollen oval part. Sphincter very clear. Trompe Y-shaped, with a 
short unpaired branch and with paired branches running parallel to 
a length of 1 mm. Uteri parallel, very narrow (504), the distal 
end swollen into an enormus seminal receptacle (fig. 4130), its trans- 
verse diameter being 1954. Oviducts and ovaries 4 mm. long. Eggs 


me 
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54u long by 28, wide, elliptical, slightly flattened on the side, with 
thick shells; the embryonated eggs bear at each of the two poles 
a tassel of long filaments (“Op in length). The filaments (fig. 
413 d) appear only as the embryo becomes fully developed; when the 
egg is enclosed in the uterus the filaments are wrapped around it; 
they unfold and spread out when the egg is set free in water. 

Life history —Probably similar in a general way to that of 7. 
fissispina (p. 343). 

Distribution—Africa (Algeria). 





Fig. 414.—TETRAMERES TETRICA. MALE. AFTER TRAVASSOS, 1919 


TETRAMERES TETRICA Travassos, 1917 


Host.—Primary: Aramides cajanea; secondary: Unknown; prob- 
ably similar in a general way to that of 7. fissispina (p. 343). 

Location.—Proventriculus. 

Morphology.—T'etrameres (p. 334). 

Male 2.6 mm. long by 130 to 1404 wide (fig. 414). Cuticle trans- 
versely striated and with numerous spines along median and lateral 
lines. The spines commence 24u from the anterior extremity where 
they reach their greatest size (20% long by 3p wide) and then slowly 
and progressively diminish to the posterior fourth of the body where 
they disappear except on the ventral surface; there one finds 6 pairs 
of preanal spines. Postanally there are 4 pairs of lateral spines and 
also 4 pairs on the ventral surface of the tail. Buccal capsule 124 
long by 6p wide, irregular in shape. Pharynx 230p long by 42 wide. 
Nerve ring 1404 from anterior extremity of body. Cloacal aperture 
2004 from posterior extremity which is long and sharply pointed. 
Two spicules of very different lengths, the larger 2004 long by 6p 
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wide and the shorter which is only slightly chitinized, 224 long by 
4u wide. 

Female 1.5 mm. long by 1 mm. wide. Dody red, globular, with 4 
deep longitudinal furrows corresponding to the median and lateral 
lines. Buccal capsule oval, 164 deep by 12h wide. Tail slender and 
very long. Ovaries 21h wide. Uterus ending posteriorly in a large 
rounded seminal vesicle, about 104 in diameter. Ovejector similar to 
that of T. micropenis. Eggs 75 to “Su long by 214 wide; ellipsoidal. 

Life history —Probably similar in a general way to that of T. 
fissispina (p. 343). 

Distribution.—South America (Brazil). 


TETRAMERES UNISPINA (Diesing, 1861) Travassos, 1914d 


Synonym.—tT ro pidocerca unispina Diesing, 1861. 

Host.—Primary: Corvus corniz; secondary: Unknown; probably 
similar in a general way to that of T. fissispina (p. 343). 

Location.—Proventriculus. 

Morphology.—T etrameres (p. 334). 

Male unknown. 

Female 3 mm. in longitudinal and transverse diameters. Body 
elobular. Mouth surrounded by 3 swollen protuberances which are 
beset internally and externally with 2 points. The tail end is armed 
with a spine. 

Life history.—Probably similar in a general way to that of T. 
fissispina (p. 343). 

Distribution.—Not given for original material; reported from 
United States by Stiles and Hassall. 


Genus MICROTETRAMERES Travassos, 1915b 


Ld 


Generic diagnosis.—Tetrameridae (p. 333): Long axis of female 
body coiled in a simple or a complicated spiral. Body usually with- 
out the 4 longitudinal furrows that are present in Zetrameres, if 
present, these furrows also spirally coiled. 

Type-species.—Microtetrameres cruzi (Travassos, 1914) Travas- 
sos, 1915. 

As noted in the discussion under key to genera of Tetrameridae 
(p. 333) I have changed the diagnosis as given by Travassos for 
Microtetrameres. 





KEY TO SPECIES OF MICROTETRAMERES 


1. Species wrongly placed in this genus, apparently identical with Eustrongy- 


EO O a A E a Microtetrameres inflata, p. 357. 
2. Anus of female 4504 from posterior end; male 6 mm. long; longer spicule 
m4 ie HN) Cee llllllcemedS9---———-2 Microtetrameres contorta, p. 353. 


Anus of female not over 2254 from posterior end; male not over 5 mm. 
9 
ed, 


long; longer spicule not Over 2.0 MM. in lengths- 
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3. Female 780u long by 6404 wide, its pharynx 734 long; spicules 9904 and 1004 
lone respectively... a ar Microtetrameres minima, p. 358. 
Female 1.2 to 2.5 mm. long by 1 mm. or more in width; pharynx 1604 or 
longer, spiculeJengths dimeren imironm 3U0YCc--- O eee 4. 

4. Female 1.2 to 1.3 mm., male 4.9 mm. long; long spicule 3.6 mm. in length. 
Microtetrameres helix, p. 355. 
Female 2 mm. or more, male not over 4.75 mm. long; long spieule not over 
23M A A a o a el Ctr c tom 5. 
. Anus of female 2254 from posterior end; size of male 4.75 mm. by 1380p; 

spicules 2.3 mm. and 1454 long, respectively. 

Microtetrameres spiralis, p. 360. 
Anus of female not over 1404 from posterior end; size of male not over 4 
mm. by 1204; long spicule not over 1.32 mm., short spicule not over 
1004 Jong... «220 Ho c E 6. 
6. Anus of female 74 to 1004 from posterior end ; long spicule 651 to 7874 long. 
Microtetrameres cruzi, p. 352. 


c 


Anus of female over 1004 from posterior end; long spicule over 1 mm... T. 
T" MKICTOSDto4 1mnmPlons.. o n_n. Microtetrameres pusilla, p. 359 
Male 2.13 mm. lóng-....———  - Microtetrameres inermis, p. 355. 


MICROTETRAMERES CRUZI (Travassos, 1914) Travassos, 1915b 


Synonym.—Tetrameres cruzi Travassos, 19144. 

Hosts—Primary: Bucco swainsoni and Melanerpes flavifrons; 
secondary : Unknown; probably similar in a general way to that of 
T. fissispina (p. 343). 

Location.—Proventriculus. 

Morphology —Microtetrameres (p. 351). 

Male 1.17 to 1.4 mm. long by 85a wide. Body threadlike, white, 
strongly striated transversely but having no spines (fig. 4150). 
Buccal capsule 124 long by 4 to 5a wide; pharynx 934 long by 9p 
wide; esophagus 2904 long by 242 wide. Anus 1324 from posterior 
end. Spicules of very unequal dimension, the small one 824, the 
larger 651 to 787p long. Four pairs of papillae at the posterior end 
of body, one pair preanal and 3 pairs postanal. 

Female 2 mm. long by 1.5 mm. wide. Body red-colored, strongly 
striated transversely, and with 4 longitudinal furrows corresponding 
to the lateral and median lines; these furrows, along with the axis 
of the body, are spirally coiled (fig. 4154). Extremities of body 
conical projections. Buccal capsule 16 to 204 long by Su wide; 
pharynx 1604 long; esophagus 6204 long. Intestine saclike, filled 
with black detritus, narrows toward posterior end and terminates 
in a fine canal. Anus 74 to 1004 from posterior end. Eggs 50 to 
60u long by 24 to 282 wide, many of them containing well-developed 
embryos. Vulva 3004 from posterior end. 

Life history —Probably similar in a general way to that of T. 
fissispina (p. 343). 

Distribution.—South America (Brazil). 
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MICROTETRAMERES CONTORTA (Weidman, 1913) Travassos, 1915b 


Synonyms.—T ropidocerca contorta Weidman, 1913; Tetrameres 
contorta (Weidman, 1913) Travassos, 1914. 

Hosts.—Primary: Dichocercus bicornis; secondary: Unknown; 
probably similar in a general way to that of T. fissispina (p. 343). 

Location.—Proventriculus. 

Morphology —Microtetrameres (p. 351). 
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Wig. 415.—MICROTETRAMERES CRUZI. @, FEMALE; b, MALE. AFTER TRAVASSOS, 1914 


Male 6 mm. long by 1254 wide. Body subeylindrieal, filiform 
(fig. 416 a and 5) ; euticle transversely striated. Anterior extremity 
lapers rather abruptly to a rounded end. Posterior extremity 
tapers more gracefully; tail strongly eurved toward cloaca; sharply 
pointed. Cloaca 3004 from posterior extremity, surrounded by 
prominent cuticular ring. Spienles unequal; shorter one 1504 long, 
the longer one 5.4 mm. long. Four pairs of caudal papillae, two 
pairs being preanal and two pairs postanal. 

Female 9.1 mm. long by 1.9 mm. Body blood red, tightly coiled 
in complex manner (fig. 416 d, e, and j) ; no longitudinal furrows as 


5D 
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in species of Tetrameres. Cuticle transparent, finely striated trans- 
versely, often projecting as the coils tighten. Anterior and posterior 
extremities projecting to varying degree, never to a length of more 
than half the diameter of the worm, and sometimes retracted into 
the center of the coil. Buccal capsule dome-shaped. Esophagus 
long. Intestine a black irregular tract, twisting with the coils. 
Posterior extremity (fig. 416 f) sharply pointed; anus 450g, vulva 
9004 from the posterior end, cuticle thickened into a rounded swell- 
ing between the two openings. Eggs 40 to 45, long by 20 to 25p 
w.de, containing coiled embryos when mature; some eggs show 
peculiar unilateral bib attached to outside of shell (fig. 416 9). 





FIG. 416.—MICROTETRAMERES CONTORTA. @ AND b, MALES; €, YOUNGEST 
FEMALE, SHOWING TENDENCY TO COIL; d AND €, MATURE FEMALES; 
f, TAIL OF FEMALE; Y, OVA, UNILATERAL BIB REPRESENTED ON ONE; 
h, MATURE FEMALE, SHOWING COURSK OF ESOPHAGUS AND INTESTINE ; 
i, HALF GROWN FEMALE, COILED IN ONE PLANE ONLY. AFTER WEIDMAN, 
1913. j, WAX RECONSTRUCTION OF FEMALE. AFTER WEIDMAN, 1923 


Weidman made a very careful study of females of varying ages 
(fig. 416 c to e and À to 7); one of the wax reconstructions made by 
him is shown in figure 416 7. He concludes that the propensity to 
coil is of very early development. The arrangement of coils is not 
constant, being either clockwise or contraclockwise. Head always 
bent dorsally; posterior extremity always twists suddenly in direc- 
tion opposite to that of anterior coils. With egg production the 
coils broaden out so that the mass appears globular. 

Life history.—Probably similar in a general way to that of 7. 
fissispina (see p. 343). 

Distribution.—North America (United States (Pennsylvania 
(Zoological Garden, Philadelphia) ). 


NEMATODE PARASITES OF BIRDS 399 
MICROTETRAMERES HELIX, new species 


Host.—Primary : Corvus americanus; secondary: Unknown; prob- 
ably similar in a general way to that of 7’. fissispina (p. 343). 

Location.—Proventriculus. 

Morphology —Mtcrotetrameres (p. 351). 

Male 4.9 mm. long by 1004 wide. There are no longitudinal rows 
of spines on the body. Buccal capsule 214 deep; pharynx 274p 
long; esophagus 531& long. Nerve ring 191, from anterior ex- 
tremity. Tail (fig. 417a) slender; cloacal aperture 1834 from pos- 
terior end; cloacal lips prominent. Two small preanal and two small 
postanal papillae in the ventral line. Two very unequal spicules, 
the longer 3.6 mm. long, extending almost to esophageal region; 
distally it ends in two sharp points. Shorter spicule 135, long, 
very feebly chitinized and therefore difficult to see; its distal end 
rounded. 

Female, when coiled, 1.2 to 1.3 mm. long by 1 to 1.3 mm. wide. 
Body loosely coiled; starting from the head end there are approxi- 
mately one and one-half turns or coils in one direction, the direction 
then reverses itself for approximately one turn (fig. 417 b and c). 
No longitudinal furrows as in Tetrameres. Cuticle very loose, pro- 
jecting from the body in transparent folds. Head end blunt; buccal 
capsule 22.54 deep; pharynx 225 to 250» long; esophagus very 
thick, soon becoming obscured by the uterine coils so that its distal 
end is not observable. Anus 141g, vulva 2164 from posterior end, 
which is finely pointed and projects out from a transparent cuticular 
collar (fig. 417 d). Eggs 429,4 long by 334 wide; embryonated. 

Life history.—Probably similar in a general way to that of T. 
fissispina (p. 343). 

Distribution.—North America (United States (District of 
Columbia) ). 

Type material. —No. 2064 U.S.N.M. (Bureau of Animal Industry 
helminthological collection). 


MICROTETRAMERES INERMIS (Linstow, 1879) Travassos, 1915b 


Synonyms —T'ropidocerca inermis Linstow, 1879a; Tetrameres 
inermis (Linstow, 1879) Travassos, 19144. 

Hosts —Primary: Astur nisus, Astur palumbarius, Corvus corax 
tingitanus, Passer domesticus, Corvus frugilegus, Corvus corone, 
Lanius, species, and sparrow-hawk (Epervier); secondary: Un- 
known; probably similar in a general way to that of 7. fissispina 
(p. 343). 

Location.—Proventriculus. 

Morphology —Microtetrameres (p. 351). 
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Male 2.125 mm. long by 90y wide (fig. 418 a to d). Duccal-capsule 
19. long. Pharynx 2254 long. Esophagus 3954 long. Cervical pa- 
pillae slightly posterior to nerve ring, which surrounds the middle 
of the pharynx. Cloacal aperture 128, from posterior extremity, 
bounded by a chitinous projecting ring. Caudal papillae distributed 
as follows: 2 pair preanal; one small median papilla situated at the 
center of the space which they bound; 2 pair postanal, slightly asym- 
metrical. Spicules of unequal length, the left one 1.187 mm. long, 
the right one 754 long. Tail tapering, ends in small button. 

Female forming cysts 2 mm. large. Body coiled in complex man- 
ner (fig. 419 a to c). No longitudinal furrows as are found in spe- 
cies of Letrameres. Cuticle of anterior extremity folded to give 
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Fics. 417-418.—417, MICROTETRAMERES HELIX. a, MALE TAIL; D AND C, FEMALES; 
d, FEMALE TAIL. ORIGINAL, 418, MICROTETRAMERES INERMIS. @, MALE; b, VEN- 
TRAL VIEW AND C, LATERAL VIEW OF TAIL OF SAME; d, HEAD END OF SAME. (SCALE 
APFLIES TO 0, C, AND d.) AFTER SEURAT, 1913 


appearance of spy-glass (fig. 419d). Buccal capsule 20,4 long. 
Pharynx 3004 long (Linstow) or 2604 long (Seurat) by 40g wide. 
Esophagus 1.125 mm. long (Seurat) or 2 mm. long (Linstow) by 
244 wide. Cervical papillae slightly posterior to nerve ring which 
surrounds the middle of the pharynx. Intestine dark-brown. 
Seurat (1913c) says that in the adult female the intestine is com- 
pressed between the uteri, its walls almost pressed together, whereas 
in the young female the intestine is voluminous and entirely filled 
with a maroon-colored mass which is undoubtedly a reserve supply of 
material to be used later during egg formation. Anus 1354 from 
posterior extremity. Vulva (fig. 420 d) 95p anterior to anus. Ves- 
tibule of ovejector (fig. 420 a and 5) 875p long. Trompe in the form 
of a large reservoir 3754 long by 1104 wide, bifurcated at its end 
where it joins the uteri. Seminal receptacle (fig. 420 c) piriform, of 
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characteristic appearance in that the lining cells are wider than high 
whereas those of the oviduct are higher than wide. Eggs (fig. 
490 e and f) 36u long by 204 wide (Linstow) or 524 long by 37p 
wide (Seurat), embryonated, thick-shelled, cylindrical except for 
operculated ends. 

Seurat found that the eggs hatched after being kept in water at 
room temperature for 48 hours. Larvae emerged at one of the 
poles of the eggs, either the head or tail end emerging first. They 
died as soon as they were free of the shell. Larva 2354 long, cuticle 
finely striated. 


1004. 


502u 





FIG. 419.—MICROTETRAMERES INERMIS. FEMALE. d, ADULT; b, ADULT EXAMINED 
PERPENDICULARLY TO DETERMINE MANNER OF COILING; €, IMMATURE; d, ANTERIOR 
END. AFTER SEURAT, 1913 


Life history.—Probably similar 1n a general way to that of 7. 
fissispina. Seurat points out that the short life of the newly hatched 
larva indicates that it passes through an intermediate host. He has 
found a fourth-stage larva in the proventriculus of a crow. 

Distribution.—Asia (Russian Turkestan) and Africa (Algeria 
(Bou-Suada) ). 


MICROTETRAMERES INFLATA (Mehlis, 1816) Travassos, 1915 


Synonyms.—Spiroptera inflata Mehlis, 1846; Tropidocerca para- 
doxa Diesing, 1851, part; Tropidocerca inflata (Mehlis, 1846) Dies- 
ing, 1861; Tropidocerca paradora Linstow, 1877 (not Tropidocerca 
paradoxa Diesing, 1835); T'ropisurus inflatus (Mehlis, 1816) Neu- 
mann, 1892; Tetrameres inflata (Mehlis, 1846) Travassos, 1914. 
Tetrameres haemochrous Creplin, 1846 is probably a synonym of 
T. inflata; if not. it is a nomen nudum. 

Mehlis (in Creplin, 1846) gave no description; his Spiroptera 
inflata was a nomen nudum. Diesing gave the first description 
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under Z'ropidocerca inflata in 1861 but it was a one-line description 
which is not recognizable. Linstow (18/94) says the material he 
described in 1877 as Tropidocerca paradoxa is Diesing's T'ropido- 
cerca inflata. Since Linstow probably had access to the collections 
in making his comparisons, and since we have no evidence one way 
or the other, we must assume he is correct in saying he was dealing 
with the same species as that of Mehlis, and accept his description 
of it. 

However, at a later date (1899) Linstow states that T. paradoxa is 
a synonym of Hystrichis papillosus (Eustrongylides papillosus) 
while Jaegerskiold (1909) has listed both T. paradoxa Linstow, 1877, 
and Hystrichis papillosus Linstow, 1899 in part as synonyms of 





Fig. 420.—MICROTETRAMERES INERMIS. a, OvEJECTOR. AFTER SEURAT, 1914. 
b, PART OF SAME; C, OVARY, OVIDUCT, AND INITIAL REGION OF UTERUS; d, 
VULVA; € AND f, HATCHING OF EGGS, AFTER SEURAT, 1913 


Eustrongylides elegans.  lanstow's description and figures are un- 
questionably of a species of Hustrongylides and agree with E. elegans 
in all particulars except the length of the spicule. It follows there- 
fore, from all the available evidence, that Microtetrameres inflata 1s 
in reality a species of Kustrongylides and the present writer will not 
include the description of it in the Tetrameridae but under LJ. ele- 
gans, the latter, however, apparently also being synonymous with 
E. mergorum (p. 312). 


MICROTETRAMERES MINIMA (Travassos, 1914) Travassos, 1915b 


Synonym.—Tetrameres minima Travassos, 1914. 

Hosts.—Vrimary: Tachyphonus cristatus brunneus; secondary: 
Unknown; probably similar in a general way to that of T. fissispina 
(p. 343). 

Location.—Proventriculus. 

Morphology —Microtetrameres (p. 351). 
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Male 1.4 mm. long (fig. 491). Cuticle cross-striated. Buecal cap- 
sule very small. Spicules of very unequal lengths, 9904 and 1004 
long, respectively. 

Female “SOu long by 6404 wide. Body red, strongly striated trans- 
versely; long axis coiled (this is assumed to be true as Travassos in- 
eluded this species in Aficrotetrameres). Buccal capsule 12u long; 
pharynx 73» long by 104 wide; esophagus 4904 long by 50u wide. 
Intestine saclike, becomes thinner posteriorly. Anus 68 from pos- 
terior extremity. Vulva slightly anterior to anus. Eggs 45u long by 
24u wide, many of them embryonated. 

Life history.—Probably similar in a general way to that of 7. 
fissispina (p. 343). 

Distribution.—South America (Brazil). 


MICROTETRAMERES PUSILLA Travassos, 19156 


Synonym.—T'etrameres pusilla Travassos, 19150. 

Hosts.—Primary: Turdus rufiventris and Platycichla flavipes; 
secondary: Unknown; probably similar in a general way to that of 
T. fissispina (p. 343). 

Location.—Proventriculus. 

Morphology.—Microtetrameres (p. 351). 

Male 3.5 to 4 mm. long by 100 to 190& wide. Body (fig. 422) fili- 
form, white, cuticle transversely striated and without spines. Buecal 
capsule cylindrical, 17& deep by Tu wide. Pharynx 3004 long. Eso- 
phagus yellow-colored, slightly claviform. Travassos says it is 42, 
long but he evidently means width; judging its length as compared 
with that of the pharynx, in his figure, the esophagus measures about 
6001 long. Two slender spicules of very different lengths, the smaller 
about 854 long by õp wide, the larger approximately 1.32 mm. long 
by Tu wide, having the basal part dilated while the distal end has a 
rounded point. Cloacal aperture 1704 from posterior extremity. 
Five pairs of caudal papillae, asymmetrical, of which 2 are preanal, 
1 adanal, and 2 postanal. 

Female 9 mm. long by 1.5 mm. wide. Body of red eolor and with 
its long axis spirally coiled (assumed to be true as Travassos places 
this species in Microtetrameres). Culticle with marked transverse 
striations and with 4 furrows corresponding to the median and lat- 
eral lines. Buccal capsule barrel-shaped, 94 long and 104 in maxi- 
mum width. Pharynx 2738p long. Esophagus cylindrical, 974p long 
(in his description in 1919 Travassos says 530p long by 904 wide). 
Anus 1404 from posterior extremity. Eggs ellipsoidal, 42 to 492 
long by 28» wide. 

Life history. —Probably similar in a general way to that of T. 
fissispina (p. 343). 

Distribution.—South America (Brazil). 
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MICROTETRAMERES SPIRALIS (Seurat, 1915) Travassos, 1915b 


Synonyms.—T'ropidocerca spiralis Seurat, 1915a; Tetrameres 
spiralis (Seurat, 1915) Travassos, 19150. 

Hosts.—Primary : Bubulcus lucidus; secondary: Unknown; proba- 
bly similar in a general way to that of T. fissispina (p. 343). 

Location.—Proventriculus. 

Morphology —Microtetrameres (p. 351). 

Male 4.75 mm. long by 1304 wide. Body filiform, white. Buccal 
capsule (fig. 423a) 30u4 long. Pharynx narrow, its length 1/4 that 
of the esophagus. Combined length of pharynx and esophagus 1/3 
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Fics. 421-425.—421, MICROTETRAMERES MINIMA. MALE. AFTER Travassos, 1914. 422, 
MICROTETRAMERES PUSILLA. MALE. AFTER TRAVASSOS, 1019. 423, MICROTETRAMERES 
SPIRALIS. HEAD AND TAIL OF MALE. AFTER SEURAT, 1915 


that of body. Nerve ring encircles middle of pharynx. Cervical 
papillae symmetrical, behind the nerve ring, 3004 from the anterior 
extremity of the body. Excretory pore very small, 95, in front of 
the level of these papillae; it is connected with a cuticular canal 504 
long. Cloacal aperture (fig. 423 6) with 2 projecting lips, the lower 
one more strongly developed. Four pairs of sessile genital papillae 
near the cloacal aperture, 9 preanal and 2 postanal. Two spicules 
of very different lengths, the right short (1454) and curved, the left 
2.9 mm. long, slender and filiform. 

Female 2.5 mm. long by 2 mm. wide. Body red color, rolled spirally 
(315 times). No longitudinal furrows as are present in species of 
Tetrameres. Cuticle transversely striated. Buccal capsule bottle- 
shaped, 304 long. Pharynx 1754 long. Intestine brown or black. 
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The cuticle is inflated in the posterior part of the body, into a muff- 
like formation, from which projects the caudal extremity, with a 
length of 1804. Anus 2254 from posterior extremity; tail digitiform, 
rounded at the end and carrying at the point a small rounded spike. 
Vulva a short distance in front of anus. Ovejector similar to that of 
M. inermis; vestibule turnip-shape, 1.6 mm. long, containing a large 
number of eggs; sphincter short; trompe Y-shaped ; combined length 
of vestibule, sphincter and unpaired trompe 2.6 mm. Uterus 95» in 
diameter, filled with eggs disposed in 3 linear rows; receptaculum 
seminis not delimited. Oviducts short (3004) ; ovaries slender, fili- 
form, 6.5 mm. long. Eggs 504 long by 304 wide, embryonated at 
maturit y, thick-shelled, oval, flattened on one face. 

Larva 2.3 mm. long by 704 wide. Buccal capsule 204 long; 
pharynx 3204 long, surrounded in the middle by nerve ring; esopha- 
gus 6004 long. Cervical papillae 2104 from the anterior extremity. 
Tail pointed, 170p long. 

Life history —Probably similar in a general way to that of 7. fis- 
sispina (p. 343). 

Distribution.—Africa (Algeria). 


Family ANCYRACANTHIDAE Railliet, 1916 


Family diagnosis —Spiruroidea (p. 162): Head with 4 pinnate, 
posteriorly directed appendages, set crosswise. Male with caudal 
extremity coiled in spiral; caudal alae present, provided with papil- 
lae. Female with vulva posterior to middle of body; 2 uteri. 

Parasitic 1n digestive tract of fish, reptiles, and birds. 

Type-genus.—Ancyracanthus Diesing, 1838. 


Genus ANCYRACANTHOPSIS Diesing, 1861 


Generic diagnosis —Ancyracanthidae (p. 361): Body eapillary. 
Head continuous with body, armed with 4 pinnate, posteriorly di- 
rected appendages, set crosswise. Mouth terminal, with 2 small 
papillae or lips. Male with caudal extremity coiled twice in spiral, 
with 2 alae provided with papillae. Female with caudal extremity 
which may be spirally twisted, apex obtusely conical. Vulva situated 
posterior to middle of body. 

Parasitic between the tunics of the gizzard of birds. 

Type-species—Aneyracanthopsis bilubiata (Molin, 1860) Diesing, 
1861. 

Diesing created this genus to remove from Ancyracanthus the one 
species at that time reported from a bird, all the others being fish or 
reptile parasites. At a later date Mueller, in describing a second 
species from a bird, states that the bird forms do not have the com- 
plicated * immersionssystem ” that is present in the species found in 
reptiles and fish (see discussion under A. bhamafa. p. 362). 
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KEY TO SPECIES OF ANCYRACANTHOPSIS 


Male 3.5 to 4 mm., female 5 to 6 mm. long; vulva in posterior part of body; 
inwSferna risorid |... ——— E y E d Ancyracanthopsis bihamata, p. 362. 
Male 7 mm., female 9 mm. long; vulva slightly posterior to middle of body, 

dividing body length in ratio of 4:3; in Eurypyga helias. 
Ancyracanthopsis bilabiata, p. 262. 


ANCYRACANTHOPSIS BILABIATA (Molin, 1860) Diesing, 1861 


Synonym—Ancyracanthus bilabiatus Molin, 18604. 

ZH ost.—Primary: Eurypyga helias; secondary: Unknown. 

Location.—Between tunics of gizzard. 

Morphology —Ancyracanthopsis (p. 361): Body attenuated an- 
teriorly, densely striated transversely. Head with 4 pinnate append- 
ages which are larger in the male than in the female. 

Male Y mm. long. Caudal extremity twisted twice in spiral. Cau- 
dal alae wide, papillae short. One spicule long and filiform, the 
other short, thick, navicular. 

Female 9 mm. long. Caudal extremity twisted in spiral, apex 
obtuse, depressed in center. Anus not far from posterior extremity. 
Vulva in posterior part of body, prominent, bilabiate. 

Life history.—Unknown. 

Distribution.—South America (Drazil). 


ANCYRACANTIIOPSIS BIHAMATA (Mueller, 1897) Cram, 1927 


Synonym.—Ancyracanthus bihamata Mueller, 1897. 
Host.—Primary: Sterna risoria; secondary: Unknown. 
Location.—Between tunics of gizzard. 

Morphology —Ancyracanthopsis (p. 361): Body threadlike, with 
fine transverse striations. Anterior part of body (fig. 424 a and b) 
diminished gradually or sometimes suddenly to one-fifth the average 
thickness. Mueller states that this anterior part of body is appar- 
ently capable of extension and retraction; the esophagus in this sec- 
tion is very convoluted. Head with 4 posteriorly directed pointed 
processes, 23 to 401 long, similar to those of A. bilabiata. In addi- 
tion, at the base of the large processes the head bears a crown of 
smaller papillae or projections, apparently 8 in number, sometimes 
resembling the larger ones in form. Esophagus in 2 parts. 

Male 3.5 to 4 mm. long by 170 to 1804 wide. Caudal extremity 
(fig. 494 c and d) rolled in loose spiral. Caudal alae long and nar- 
row, but thick; 6 pairs of preanal, 5 pairs of postanal papillae along 
the margin and, in addition, in the median field at the posterior ex- 
tremity a pair of small papillae and anterior and posterior to this 
pair, there is a pair of small knobs. Sp'cules unequal, the right (fig. 
494 e) 100u long, ending in 5 fine points, the left 34» long and, ac- 
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cording to Mueller, serving not only as a gubernaculum for the 
longer spicule but also as a clasping organ. 

Female 5 to 6 mm. long by 2004 wide. Vulva (fig. 424 g) slightly 
prominent, situated shghtly posterior to middle of body, dividing 
the body length in ratio of 4:3. Anus 1004 from posterior extremity ; 
body narrowed into a conical point posterior to anus (fig. 424 f). 
Eggs 104 long by 334 wide, embryonated, bluntly oval, the shell 
1014 thick. 

Life history.—Unknown. 

Distribution.—Not given (Germany?). 

This species should certainly be in the same genus with A. bélabiuta. 
Mueller evidently did not know that Diesing had made a new genus 
for the species bilabíatus as he calls it Aneyracanthus bilabiatus and 
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FIG. 424.— ANCYRACANTHOPSIS BIHAMATA. @ AND b, EAD END; € AND d, MALE 
TAIL; €, SPICULE ; f, FEMALE TAIL; g, VULVA. AFTER MUELLER, 1897 


says his species is very close to it. As in it, his species does not have 
the “immersionssystem,” a complicated system of connections be- 
tween the pinnate appendages and cervical sacs; Mueller made 
numerous longitudinal sections of the appendages. This system is 
present in the genus Ancyracanthus but apparently lacking in 
Ancyracanthopsis. The host difference between the two genera would 
also throw bihamatus into Ancyracanthopsis, the latter having been 
made for bird forms and Aneyracanthus left for fish and reptile 
forms. 


Family GNATHOSTOMIDAE R. Blanchard, 1895 


Synonyms.—Cheiracanthidea Diesing, 1861; Oxyuridae Railliet 
and Henry, 1916, in part; Heterakidae Seurat, 1918, in part. 

Family diagnosis —Spiruroidea (p. 162): Mouth with 2 large tri- 
lobed, lateral lips, a longitudinal tooth-hke ridge on their inner sur- 
face, meeting the one on the opposite side. Male with caudal alae 
more or less well-developed; two spieules. Female with vagina an- 
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teriorly directed, giving off 2 to 4 uterine branches. Eggs with thin 
shells, ornamented externally with fine granulations. 

Parasitic, usually in the digestive tract, of reptiles, fish, mammals; 
rarely, as larvae, encysted in birds. 

Ty pe-genus.—G nathostoma Owen, 1836. 


Subfamily GNATHOSTOMINAE Baylis and ane 1920 


Subfamily diagnosis —Gnathostomidae (p. 363) : A cuticular head 
bulb present, provided with transverse striations or rows of hooks, 
and containing 4 (or 6?) membranous ballonets, the cavity of each 
communicating with an elongated, blind, cervical sac hanging freely 
in body cavity and functioning as glandular apparatus. 

Type-genus.—Gnathostoma Owen, 1836. 


Genus GNATHOSTOMA Owen, 1836 


Synonym.—C heiracanthus Diesing, 1838. 

Generic diagnosis.—Gnathostominae (p. 364): Head-bulb armed 
with simple hooks. Anterior part or entire body covered with spines, 
the anterior spines incised into points of varying number and shape. 
Male with unequal spicules; 4 pairs of large lateral and 2 pairs of 
small ventral caudal papillae. Female with vulva posterior to mid- 
dle of body. 

Parasitic normally in gastric wall, usually of carnivorous mam- 
mals; occasionally as larvae in subcutaneous tissue of birds. 

Twype-species.—G nathostoma spinigerum Owen, 1836. 


KEY TO SPECIES OF GNATHOSTOMA 


Glandular apparatus of head consisting of 6 tubes; length of esophagus equal 
to almost 1/2 that of body; as eneysted larvae and immature adults in 
Pelccamus onecrolpiusm .—.— o ee M Gnathostoma pelecani, p. 365. 

Glandular apparatus of head consisting of 4 tubes; length of esophagus equal 
to 1/3 that of body ; as eneysted larvae in Aquila imperialis. 

Gnathostoma accipitri, p. 364. 


GNATHOSTOMA ACCIPITRI Skrjabin, 19165 


Host.—Aquila imperialis. The parasite is probably aberrant so 
that this does not represent either primary or secondary host. 

Location.—Encysted in subcutaneous connective tissue. 

Morphology —Gnathostoma (p. 364): Larval form. Body curled 
in circle in nodule; body length 9.8 mm., width 5104. Head (fig. 
495a) set off from body by depression and encircled by 4 parallel 
transverse rows of chitinous hooks or spines (fig. 425 b), 44 spines 
in each circle. Head 1504 long by 3404 wide. Two valve-like lips, 
each with a strongly-developed papilla. Cuticle of body covered 
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with small chitinous spines, posteriorly directed, arranged in trans- 
verse rows. Posterior extremity obtusely rounded. Esophagus 1/3 
the total body length, its anterior part cylindrical, posterior part 
bulbous. Around the anterior part of esophagus 4 evlindrical cervi- 
cal glands. Intestine large, cylindrical, ending at anus at posterior 
extremity of body. 

Life history.— Unknown. 

Distribution—aAsia (Russian Turkestan). 


GNATHOSTOMA PEELECANI (Chatin, 1874) Skrjabin, 1916b 


Synonym.—wSclerostoma pelecani Chatin, 1874. 
Host.—Pelecanus onocrotalus. The parasite is probably aberrant 
so that this does not represent either primary or secondary host. 
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FIGs. £25-426.—425, GNATHOSTOMA ACCIPITRIL @, GENERAL APPEARANCE: b, HOOKS 
OF CEPHALIC REGION, AFTER SKRJABIN, 1916. 426, GNATIIOSTOMA PELECANI. a, 
GENERAL APPEARANCE; b, GLANDULAR APPARATUS; €. VULVA. AFTER CIIATIN, 1874 


Location —As larvae in cysts in the subcutaneous connective tissue 
and as immature adults in cysts in the respiratory sacs. 

Morphology —Gnathostoma (p. 364): Length 3 to 4 mm. long. 
Denticulations very pronounced in the anterior region of the body. 
Head (fig. 496a) rounded, flattened, with 4 concentric and super- 
posed series of chitinous hooks. Glandular apparatus (fig. 4260) 
in conjunction with the mouth consists of 3 pairs of tubes, 404 in 
diameter, of unequal length, the largest ones being external, the 
others internal. Digestive tract consists of esophagus and intestine: 
esophagus swollen posteriorly, its length equal to almost 1/2 that 
of the body. Anus at posterior extremity of body, which ends in a 
small mucronate point 704 long. The immature adults showed a 
characteristic vulva (fig. 496 c) in the median region of the body. 

Life history.—VUnknown. 

Distribution.—Vurope (France (Paris Museum)). 
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Chandler (1925) has recently studied Gnathostome larvae which 
he found encysted in snakes and in burrows in the liver and peri- 
toneal walls of cats, in India. He concludes that these must be 
classed for the present as Gnathostoma pelecant. They differ in 
certain respects from Chatin's description, however, in that they 
have 4 cervical sacs of equal length, and the oviduct which can be 
faintly traced from the vulva leads forward, whereas (E. pelecani is 
described as having 6 cervical sacs of unequal length and the oviduct 
leading backward. 


Superfamily DIOCTOPHYMOIDEA Railliet, 1916 


Superfamily diagnosis.—Spirurata (p. 162) : Nematodes of median 
or very large size. Cuticle relatively transparent, at the anterior 
and posterior extremities transversely striated, with or without 
spines. Mouth without lips but with 6, 12, or 18 papillae forming 
1 or 2 circles. Esophagus very long, without bulb; esophageal 
glands well-developed, all three of about equal size and opening at 
almost the same level. Male with closed caudal bursa or as the 
present writer prefers to call it * bursal cup” (an attempt having 
been made in this paper to confine the term * bursa" to the structure 
found in the strongyles), bell-shaped, with muscular walls and with- 
out rays. Female with anus at the very posterior end of body, in 
middle of obtuse tail. Vulva either in neighborhood of anus or 
in anterior part of body (1/10 of body length from head end). Va- 
gina very long. Eggs with thick shell, at the poles of different 
construction than elsewhere; surface of shell pitted or, rarely, non- 
pitted but with ridges (Zystrichis acanthocephalicus). 

Parasitic as adults i in digestive tract of birds or Euge and body 
cavity of mammals. 

Type-family —Dioctophymidae Railliet, 1915. 

Various writers refer this superfamily to Railliet, 1910, but the 
present writer has been unable to verify this earlier date; moreover, 
it is unlikely that the superfamily would be created before the 
family. 

Family DIOCTOPHYMIDAE Railliet, 1915 


Synonym.—Eustrongylidae Leiper, 1908. 

Family diagnosis.—D1octophymoidea (p. 366) : Characters of the 
superfamily. 

T'ype-genus.—D1octophyme Collet-Meygret, 1802. 


KEY TO GENERA OF DIOCTOPHYMIDAE 


Body without spines; head with 12 to 18 papillae_______ Eustrongylides, p, 367. 
Body (in at least the anterior region) with spines; head with 6 papillae. 
Hystrichis, p. 515. 
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Genus EUSTRONGYLIDES Jagerskiold, 1909 


Generic diagnosis.—Dioctophymidae (p. 366) : Body equally thick 
throughout or thickened in median part. Head not enlarged, pro- 
vided with 12 to 18 papillae, arranged as 2 circles. Cuticle of an- 
terior and posterior extremities transversely striated, without spines. 
Male with closed bell-shaped caudal bursal cup, the structure of 
which is very typical for the individual species. One spicule, very 
long. Female with anus in middle of rounded extremity; vulva 
directly adjacent to anus. 

Parasitic in glands of proventriculus or other parts of digestive 
tract of birds (for the most part aquatic birds feeding on fish). 

T'ype-species.—E'ustrongylides tubifex (Nitzsch, 1819) Jaegers- 
kidld, 1909. 


KEY TO SPECIES OF EUSTRONGYLIDES 


1. Unreeognizable species------------------- Eustrongylides papillosus, p. 313. 
PPR) bz o ENERO. RA 2 


2. The inner crown of round, relatively low or very low papillae, more dif- 
ficult to see than the outer; body proportionately short and thick, the 


female especially with much thickened middle region-----------.----3. 
Inner crown of papillae as high or higher than those of outer erown, easily 
seen; body slender, no thickening of middle region even in female... 4. 


3. Papillae of outer circle relatively short, not digitiform. Mouth cavity com- 
paratively short, searcely half as long as the width of the body at that 
eh) ee O NU NN Eustrongylides tubifex, p. 367. 

Papillae of outer circle long (36 to 444), digitiforim. Mouth cavity compara- 
tively long, its length almost as great as the width of body at that level. 
Eustrongylides mergorum, p. 372. 

4. Six papillae in inner circle, 12 in outer, making a total of 18. 

Eustrongylides perpapillatus, p. 374. 
Six papillae in each circle, making a total of 12... ooo 5. 

5. Papillae of both circles of same size and with narrow bases; mouth cavity 

very short, its length only 44 to 1 as great as body width at that level. 
Eustrongylides africanus, p. 369. 
Papillae of the outer circle of different size than those of tlie inner; none 
of the papillae with narrow bases. Mouth cavity long, its length at 
least 44 as great as body width at that level-----------------------—--- 6. 
6. Margin of bursal cup entire, without incision- Eustrongylides ignotus, p. 371. 

Margin of bursal cup with a deep incision on the ventral side. 

Eustrongylides excisus, p. 310. 


This key is a translation, with slight modifications, of the one 
given by Jaegerskióld. 


EUSTRONGYLIDES TUBIFEX (Nitzsch in Rudolphi, 1819) Jacgerskiold, 1909 


Synonyms —Strongylus tubifex Nitzsch, 1819, part; Hustrongylus 
tubifex (Nitzsch, 1819) Diesing, 1851, part; ZZystrichis tubifex 
(Nitzsch, 1819) Molin, 1861, part. 

ITosts.—Primary: Anas boschas domestica, Colymbus arcticus, C. 
septentrionalis; secondary: Unknown, but fish probably (see below 
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skióld and to Ciurea. 


(life history) and see also Æ. ignotus, p. 311), according to Jaeger- 
¡Location.—Intestine. 


Morphology.—Eustrongylides (p. 367): The middle of the worm 
is much thickened, the extremities are slenderer, the anterior por- 
tion longer and slenderer than the posterior. The 6 papillae near 
the mouth (fig. 4270) very small and those outside of these are 
larger but inconspicuous. 


Cuticle grossly annulated, the annulation 
almost disappearing in the middle portion of the body. The mouth 


aperture is usually triangular, but may be 6-angled and give the 


impression of being round. "The mouth cavity 1s triangular in cross- 
section and is 100 to 160, long. 


Male 34 mm. long by 2 mm. wide. Dursal cup (fig. 427a) trumpet- 


shaped, its margin with 2 incisions on the ventral surface. 
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Fic. 427.—EUSTRONGYLIDES TUBIFEX. 
END; €, FEMALE TAIL. 


a, MALE TAIL; b, HEAD 
AFTER JAEGERSKIOLD, 1909 


Female 35 to 44 mm. long by 2.5 to 3 mm. wide. 


Vulva near 
anus (fig. 427 c). 


Vagina 11 mm. long. Eggs 65 to Tõu long by 44u 
wide, oval with blunt ends and thick shells, the latter pitted. 

Life history —Unknown; probably involves intermediate stages 
in fish, according to Jaegerskióld and to Ciurea (1924). 


Larvae 
described as Pilaria cystica by Rudolphi from under the peritoneum 


and in the muscle of certain fish (Symbranchus laticaudatus and 
Galaxias scriba) were regarded by Jaegerskióld as the larva of a 
species of Eustrongylides; see E. ignotus, p. 371. 


Recently Ciurea 
has found similar larvae in certain fish (Barbus fluviatilis, Lota 


lota, Esox lucius, and Perca fluviatilis) in the Danube and regards 
them as larval forms of some species of this genus. 


As E. tubifex 
is the type species of the genus, Ciurea's larvae are figured here 
(fig. 428 a to d) to show the probable nature of the larval Fus- 
trongylides, the specific identity of the larvae not being ascer- 
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tained and the life history still lacking experimental confirmation. 
The larvae are relatively large, 28 to 70 mm. long by 264 to 5394 
wide, rose-red or brown-red in color. On each side of the body 
near the anterior end 1s a row of small lateral papillae. The mouth 
aperture has the form of a cleft and has about it 3 small pointed 
papillae on each side and beyond these 3 large papillae on each 
side. The larvae have tails of 2 tvpes, one enlarged near the end 
and regarded as that of the male, and the other rounded off without 
enlargement and regarded as that of the female. See also Æ. ignotus, 
p. 871. 
Distribution.—Europe. 





Fic. 428.—IFUSTRONGYLIDES LARVAE. SPECIES NOT DETERMINED. a, FRONT VIEW OF 
HEAD; Ùb, ANTERIOR END; €, OUTLINE OF MALE TAIL; d, OUTLINE OF FEMALE TAIL. 
AFTER CIURLA, 1924 


EUSTRONGYLIDES AFRICANUS Jaegerskióld, 1909 


Hosts—Primary: Anhinga rufa, Ardea goliath, Leptoptilus cru- 
menifer, Pelecanus rufescens, Platalea leucorodia; secondary: Un- 
known, probably fish; see Æ. tubifea, p. 367, and £. ignotus, p. 371. 

Location.—PVProventrieulus. 

Morphology.—Ewustrongylides (p. 367) : Body almost equally thick 
throughout, without noticeable swelling in the middle region. Head 
(fig. 4294) with 12 papillae in 2 circles of 6 each, those of the inner 
circle are somewhat taller but otherwise not as large as those of 
the outer. The papillae of the inner circle are 565 long by 40 to 
564 wide; those of the outer circle 48& long and 72 to 965 wide. 
Cuticle with coarse transverse striations. Mouth cavity distinct 
though not large, of triangular cross-section: its length is 80 to 100p. 

Male specimen imperfect. 

Female 90 to 166 mm. long; maximum width 1.5 to 2.5 min., width 
at anterior end of body 430 to 5155. at tail end (fig. 429 b). Esopha- 
gus about 16.5 to 18 mm. long. Nerve ring 1604 from anterior end. 
Eggs (fig. 429 ¢ to e) 70 to 761 long by 36 to 424 wide. 

Life history—Unknown; see E. tubifex, p. 367. 

Distribution —Africa (Sudan) and Asia (Russian Turkestan (lac 
Kul-Kainar) ). 
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EUSTRONGYLIDES EXCISUS Jaegerskiöld, 1909 
Synonyms.—Strongylus tubifex Rudolphi, 1819, part; Eustrongy- 


lus papillosus Diesing, 1851, part; Hystrichis papillosus Molin, 
1861, part; Mystrichis elegans Stozsich, 1899, part. 
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Fic, 429.—EUSTRONGYLIDES AFRICANUS. 


a, HEAD END; b, FEMALE TAIL; C, EX- 
TERIOR OF EGG ; d, PITTING OF SHELL; €, INTERIOR OF EGG. 
1909 


AFTER JAEGERSKIOLD, 


Hosts.—Primary : Phalacrocorax carbo and P. pygmaeus, second- 
ary: Unknown, probably fish; see Æ. tubifex, p. 367, and E. ignotus, 
p. 371. 


Location.—Gizzard. 
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Fic. 430.—EUSTRONGYLIDES EXCISUS. 


a, HEAD; b AND C, TAIL OF MALE. AFTER 
JAEGERSKIOLD, 1909 


Morphology —Eustrongylides (p. 300) : Head (fig. 430a) with 12 
papillae, those of the inner circle longer and more slender than 
those of the outer, the inner ones measuring 25 to 304 long, spine- 
like with a sharp point, the outer ones 20 to 25 long, wart-like, 


with broad bases. Mouth cavity moderately large, 110 to 150y long. 
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Male 28 to 35 mm. long; maximum width 630 to 8004, width at an- 
terior end of body 168 to 1904, at posterior end (just anterior to 
bursal cup) 370 to 4804. Esophagus 7.3 to about 12 mm. long. 
Bursal cup 480 to 5604 long by 560 to 7004 wide, trumpet-shaped 
(fig. 430 b and c) with a distinct, fairly deep incision on the ventral 
side. 

Female evidently imperfect; length not given. Maximum width 
1.2 mm., width at head end 2404; esophagus 12 mm. long. 

Life history —Unknown; see Æ. tubifex, p. 367. 

Distribution.—Europe (Austria (Museum, Vienna)) and Asia 
(Russian Turkestan). 
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Fie. 431.—EUSTRONGYLIDES IGNOTUS. a, IIEAD; b, FEMALE TAIL; C AND d, MALE 
TAIL; € AND f, EGG. AFTER JAEGERSKIOLD, 1909 


EUSTRONGYLIDES IGNOTUS Jaegerskiold, 1909 


Synonyms —EFilaria cystica Rudolphi, 1819; Agamonema cysticum 
(Rudolphi, 1819) Diesing, 1851; Zustrongylus papillosus Diesing, 
1851, part: /Zystrichis papillosus Molin, 1861, part; Zustrongylus 
tubifex Schneider, 1866, part; Spiroptera bicolor Linstow, 1899. 

Hosts—Primary: ?4nhinga anhinga, Ardea cocoi, A. herodias, 
Botaurus pinnatus; secondary: Fish; larvae in Symbranchus laticau- 
datus and Galarias scriba, resemble this species, according to Jae- 
«erskióld, and Chapin has found the preadult stage of this species 
in Fundulus diaphanus. 

Location.—In fat around gizzard of primary host, in body cavity 
of secondary host. 

Morpholoqy —Eustrongylides (p. 367): Body equally thick 
throughout. Head (fig. 4312) with 12 papillae in 2 circles, those 
of the inner circle being larger and more conspicuous than those of 
the outer circle, which are low and wart-like. Mouth opening hexag- 
onal. Mouth cavity 100 to 160g long. 

Male 36 mm. long; maximum width 1 to 1.4 mm., width at head 
end 950g, at tail end (just anterior to bursal cup) 350 to 4604. 
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Esophagus 8 mm. long. Bursal cup (fig. 431 c and d) 290 to 350u 
long by 400 to 550p wide; no incision of margin on ventral surface 

Female 55 to 96 mm. long; maximum width 1.5 to 2 mm. ; width at 
head end 250 to 4004. Esophagus 11.6 to 16.4 mm. long. Eggs 58 
to 66u long by 35 to 44u wide; shell 4.54 thick, with pittings rela 
tively sparse (fig. 431 e and f). 

Life history—Unknown, involving intermediate stages in fish. 
Jaegerskióld states that larvae found in Brasilian fishes by 
Schneider and by Leuckart resemble this species and Chapin recently 
(1926) has found the preadult stage of this species in Fundulus 
diaphanus at Washington, D. C. In a large number of fish exam- 
ined by Chapin, each fish contained one to three specimens of the 
nematode, the adult characters of which could be seen within the 
last cuticle, corresponding exactly to those of adult worms found by 
him in Ardea herodias, also at Washington, D. C. See also Æ. 
tubifex, p. 367. 

Distribution.—Europe (Germany (Berlin) and Austria (Museum, 


Vienna) ). 
EUSTRONGYLIDES MERGORUM (Rudolphi, 1809) Cram, 1927 


Synonyms.—Strongylus mergorum Rudolphi, 1809; Strongylus 
papillosus Rudolphi, 1809, part; Strongylus elegans Olfers, 1816; 
Strongylus tubifex Rudolphi, 1819, part; Z'ropidocerca paradoxa 
Linstow, 1877 not 7. paradoxa Diesing, 1851; Hystrichis elegans 
(Olfers, 1816) Railliet, 1893, part; Hustrongylides elegans (Olfers, 
1816) Jaegerskióld, 1909; Microtetrameres inflata (Mehlis, 1846) 
Travassos, 1915 and its synonyms (p. 357). 

It is regrettable that the well-known specific name e/egans should 
have to be dropped but Rudolphi’s name clearly antedates it and 1s 
not a nomen nudum, having a brief description by him, based on a 
description and figure by Redi. 

Hosts.—Primary : Alca torda, Anas boschas domestica, A. glacialis, 
A. mollissima, Charadrius pluvialis, Ciconia nigra, Colymbus septen- 
irionalis, Harelda glacialis, Merganser serratus, Mergus albellus, M. 
merganser, M. serrator, Numenius arquatus, Phalacrocorax carbo, 
Prodiceps cristatus, P. minor, Somateria molisstma, Uria troile; 
secondary : Unknown; probably fish, according to Jaegerskióld and 
to Ciurea. See E. tubifez, p. 367, and FE. ignotus, p. 311. 

Location.—In tubercles in the esophagus and proventriculus. 

Morphology —Eustrongylides (p. 367): White, thick fusiform 
worms, attenuating at the 2 extremities. The head end (figs. 432 and 
433) is elongate piriform, connecting by a slender, neck-like part 
with the middle portion of the body, in some adults. About the 
mouth is a cirelet of 6 lateral and submedian papillae, and outside of 
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this circlet is another of 6 larger papillae, 36 to 44p long. Cuticle 
erossly annulated except in the middle of the body. Head end 
rounded; mouth opening round; mouth cavity narrow and tubular, 
1104 to 175p long (fig. 434a). 

Male 18 to 53.5 mm. long by 1.5 to 2 mm. wide. Esophagus 6 to 
10 mm. long. Bursal cup (fig. 484 c and d) almost trumpet-shaped, 
275 to 3204 long by 260 to 3604 wide; it is often not in the direct 
body line but curved dorsally; its margin 1s more or less scalloped. 
Spicule almost 8 mm. long (in Afzcrotetrameres inflata 3.6 mm. long, 
according to Linstow). 





lies, 432-433.—-EUSTRONGYLIDES MERGORUM, 432, a, FEMALE; b, MALE; NATURAL 
SIZE; €, HEAD. AFTER LINSTOW, 1871. 433, a, FRONT VIEW AND D, LATERAL 
VIEW OF HEAD; C, EGG. AFTER JAEGERSKIOLD, 1909 


Female 25 to 36 mm. long by 2 to 2.75 mm. wide (it probably be- 
comes as long as male or longer). Esophagus 8 to 12 mm. long. 
Posterior end bluntly rounded (fig. 4846). Vulva close to anus. 
Kegs 60 to 70p long by 33 to 384 wide, with blunt ends and pitted 
shells. 

Life history.—Unknown ; see Æ. tubifex, p. 367. 

Distribution.—Yurope. 

EUSTRONGYLIDES PAPILLOSUS (Rudolphi, 1802) Jaegerskióld, 1909 

Synonyms.—sStrongylus papillosus Rudolphi, 1802, part; /ustron- 
gylus papillosus (Rudolphi, 1802) Diesing, 1851, part; M ystrichis 
papillosus (Rudolphi, 1802) Molin, 1861, part. 

ITosts.—Vrimary: Anas boschas domestica, Anser cinereus domes- 
ticus, and Vuecifraya caryocatactes; secondary: Probably fish; see 
E. tubifex, p. 367, and E. ignotus, p. 371. 

Location.—In tubereles in the esophagus. 

Morphology.—Eustrongylides (p. 361) : Body not enlarged in the 
middle portion, according to Jaegerskióld; Linstow says 1t 1s thick- 
ened. Mouth with the usual 2 circles of 6 papillae each about it, as 
in most other species of this genus. 
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Male 19 to 30 mm. long by 1 to 2 mm. wide. Bursal cup (fig. 
435) trumpet-shaped, cloacal aperture at bottom of bursal hollow; 


the bursal margin is fringed or papillate. Spicule long and slender. 

Female 29 mm. long by 2.6 mm. wide. Eggs 68, long by 38, wide, 
with 2 shells, the outer with pitted markings, and with opercula at 
the ends. 


This species is not well described, according to Jaegerskióld. The 
above description is from Linstow. 


Life history —Unknown; probably involves intermediate stages 
in fish. See Æ. tubifez, p. 367. 


Distribution.—Europe. 
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EUSTRONGYLIDES MERGORUM. 


a, HEAD END; b, FEMALE TAIL; € AND d, 
MALE TAIL. 


AFTER JAEGERSKIOLD, 1909 


EUSTRONGYLIDES PERPAPILLATUS Jaegerskiold, 1909 


Synonyms.—Eustrongylus papillosus (Rudolphi, 1802) Diesing, 
1851, part; Hystrichis papillosus (Rudolphi, 1802) Molin, 1861, part. 
ZH osts.—Primary: Ardea leuca and Herodias egretta; secondary: 
Unknown, probably fish. See Æ. tubifex, p. 367. 
Location.—Not given. 


Morphology —Eustrongylides (p. 367): A total of 18 cephalic 


papillae (fig. 436 a and 5) instead of the usual 12; of these, 6 form 
an inner circle and 12 an outer. 


Those of the inner circle are small 
round knobs with a small point; of the outer circle 6 are larger than 
the others, the small alternating with the large. Mouth opening 
triangular. Mouth cavity 96 to 150p long. 


Male 47 mm. long by 1 mm. wide; maximum width about 1 mm., 
width at head end 175 to 200p, at posterior end (just anterior to 
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bursal cup) 270 to 2904. Esophagus 10.4 mm. long. Bursal cup 
(fig. 436c) 290 to 3401 long by 320 to 3504 wide; it is compressed so 
that the shape is almost spherical, and has on the ventral side 2 dis- 
tinet rounded indentations between which is a wide tongue-like pro- 


jection. 


Female 17 mm. long: maximum width 1.2 to 1.5 mm., width at 
b] 


e? 


head end 3004, at tail end (fig. 436 d) 2504. Esophagus about 18.6 
mm. long. Eggs 53 to 61h long by 31 to 334 wide, the poles very 
wide, the shells thin, with closely-set pittings (fig. 436 e and f). 


Life history —Unknown; see Æ. tubifex, p. 361. 
Distribution.—South America (Brazil). 
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ics, 435—436.—435, EUSTRONGYLIDES PAPILLOSUS. 


JAEGERSKIOLD, 1900. 436, EUSTRONGYLIDES PERPAPILLATUS. 
VIEW AND b, LATERAL VIEW OF HEAD; C, MALE TAIL; d, FEMALE TAIL; 
€ AND f, EGGS. AFTER JAEGERSKIOLD, 1909 


Genus HYSTRICHIS Dujardin, 1845 


Generic diagnosis.—Dioctophymoidea (p. 366): Body usually 
equally thick throughout but may at times be much swollen in middle 
part. Head with a circle of 6 relatively small papillae, 2 of which are 
lateral, 4 submedian. Head more or less swollen. Cuticle of ante- 
rior and posterior parts of body with coarse cross-striations. Head, 
usually the anterior part of body and sometimes the whole body 
covered with spines, the head usually being more thickly covered 


and its spines sometimes of different shape than those of other 
Male with a bursal cup more 


parts. Esophagus long, without bulb. 
Female with anus in 


or less bell-shaped. One very long spicule. 
middle of rounded posterior end; vulva with same situation as that 
of anus or in its vicinity. 

Parasitic usually in the glands of proventriculus of birds, chiefly 
water birds but those which do not, or at least not exclusively, live 
on fish. 

T'ype-species.— ystrichis tricolor Dujardin, 1815. 
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KEY TO SPECIES O." HYSTRICHIS 


1. Only one circle of spines present; it is directly posterior to mouth, the spines 


very largesas..--cec-—.2- Ss As Hystrichis coronatus, p. 318. 
Numerous circles of spines, on head and cervieal region if not on entire 
body" lensch. -—_ A s e ee ees c ee NE 2: 

Z. Spines of head and of cervical region of approximately the same size, or 
the-Tatter*smaHer*than"the^fUrmercs89-" ...229— —-——— — — O 9. 
Spines of head and those of anterior part of body of different size, the latter 
being longer andala gero... MMS SNS coul. CENE. L 6. 

3. Head end with marked bulbous swelling.......-..- Hystrichis cygni, p. 378. 
swelling of head end not of marked bulbous nature--------------------—- 4. 


4. Spines of head comparatively sparce, only about 30 in each circle; vulva 
not at tail end but 1754 anterior to it; eggs not pitted but with network 


OLENNIGOSS. oo a em Hystrichis acanthocephalicus, p. 377. 
Spines of head thickly set, about 50 to 57 in each circle; vulva situated di- 
rectly at nnus; eggzsipitted SA — — ——— €. noe eec o. 


ex 


. Middle of body, at least in adult female, strongly swollen. 
Hystrichis tricolor, p. 376. 
Entire body, even that of adult female, very slender. 
Hystrichis neglectus, p. 379. 
6. Spines, especially those of head, but also to a lesser extent those of cervical 


region, bent or erooked RM 0. Hystrichis varispinosus, p. 387. 
Spines, as far as can be told from incomplete descriptions, straight... Y. 

7. Female 100 mm. long by 3 mm. wide; 17 spines in each circle on head; 
from “Fica atra- E_S M Hystrichis wedli, p. 381. 


Female 25 to 44 mm. long by 5004 to 1 mm. wide; 23 spines in each circle 
on head; from Cygnus olor and Ibis falcinellus. 
Hystrichis orispinus, p. 381. 
The above key is a translation, with several modifications, of one 
given by Jaegerskiold. 


HYSTRICHIS TRICOLOR Dujardin, 1845 


S ynonyms.—Spiroptera tricolor (Dujardin, 1845) Diesing, 1851; 
Spiroptera tadornae Bellingham, 1844. 

fosts—Primary: Anas boschas domestica, A. b. fera, A. tadorna, 
Tadorna bellonii, T. tadorna; secondary: Probably fish, according to 
Jaegerskidld. 

Location.—Glands of proventriculus. 

Morphology.—lII ystrichis (p. 375): Filiform worms, having the 
anterior extremity of the body (fig. 437) armed with spines directed 
posteriorly and arranged in 40 to 42 rows; on the head, where they 
are the thickest, the spines number as high as 50 to 55 in each circle; 
the largest spines are 40 to 50u4 long. The exterior of the body is 
white, the intestine black, and the intermediate portion and esopha- 
geal region red. The mouth is round and somewhat protractile, 
and there are six small buccal papillae. 

Male 25 mm. long. 
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Female 27 10 40 mm. long by 350 to 5004 wide. The vulva is at 
the posterior end, just anterior to the anus (fig. 437). Eggs 85 to 
88u long by 36 to 404 wide, oblong, somewhat truncated at the ex- 
tremities, covered with slightly salient granules or tubercles, com- 
paratively large and thickly set. 

Life history—Unknown. Apparently the worms undergo at least 
part of their molts in the tissues of the host and may die there, leav- 
ing their borrows filled with eggs as the worms themselves decom- 
pose or ure absorbed. This habit is somewhat similar to that of 
Hepaticola hepatica, a hairworm in the liver of rats and not a re- 
mote relative of /Zystriehis. There are probably intermediate larval 
stages in fish, according to Jaegersladld. 

Distribution—Europe (France, Germany, Italy, Hungary and 
Ireland). 
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Fic. 437.—IIYSTRICUIS TRICOLOR. llEAD AND TAIL ENDS OF FEMALE. AFTER 
JAEGERSKIOLD, 1909 


HYSTRICHIS ACANTHOCEPIIALICUS Molin, 1861a 


Synonym.—Strongylus tubifex tantali. 

Hosts.—Primary: /bis nudifrons, Phimosus infuscatus; second- 
ary: Probably fish. according to Jaegerskióld. /bis tubifew. re- 
ported as a host in the index-catalogue of Stiles and Hassall, is a 
lapsus, the generic name of the host (/bis nudifrons) having been 
combined with the specific name from the synonym. 

Location.—Glands of proventriculus. 

Morphology —Hystrichis (p. 375): Swelling of head end (fig. 
435 a and 6) slight or lacking. Head with 7 to 9 circles of spines, the 
spies relatively sparce, not closely set, the largest 25 to 304 long by 
15 to lip wide. Mouth opening triangular; mouth cavity 130. long. 

Male 23 to 45 mm. long; maximum width 1.5 to 2 mm., width at 
head end 270 to 2905, at tail end (just anterior to bursal cup) 160p. 
Spines on anterior part of body to a distance of 800p from head end. 
Esophagus about 8 mm. long. Bursal cup 1604 long by 2404 wide, 
a round bell-shape, its walls thick, muscular (fig. 438 c and d). 

Female 35 to 47 mm. long; maximum width 2 to 2 mm., width at 
head end 300 to 3605, at tail end 320 to 3504. Spines on anterior part 


— — 





n Catalogue of the Vienna Museum. 
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of body for a distance of 1.1 mm. from head end. Esophagus 9.6 
mm. long. Vulva 1754 from posterior end (fig. 438e). Eggs 15 
to 79» long by 40 to 444 wide; shells not pitted, as in other species, 
but with an irregular network of ridges (fig. 4387). 

Life history —Unknown; see 77. tricolor, p. 316. 
Distribution.—South America (Brazil). 


HYSTRICHIS CORONATUS Molin, 1861 

Synonyms —Hystrichis, species Molin, 1860; H. mergi-mergan- 
seris Diesing, 1861. 

Host—Primary: Mergus merganser; secondary: Unknown, prob- 


ably fish, according to Jaegerskióld. 
Location.—Glands of proventriculus. 
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a, SIDE VIEW; b, FRONT VIEW OF 
AFTER JAEGERSKIOLD, 





Fic. 438.—IlYSTRICHIS ACANTHOCEPHALICUS, 
HEAD; € AND d, MALE TAIL; €, FEMALE TAIL; f, EGG. 


1909 
Morphology —Hystrichis (p. 375): Head (fig. 4394) not set off 


from body. Only one circle of spines; it is directly posterior to 
mouth and, according to figure, made up of 18 large spines. Pos- 
terior region of body with coarse cross-striations or annulations. 


Male unknown. 
Female 27 mm. long; maximum width 3 mm. According to figure 


(fig. 4395), body considerably swollen in middle region. Vulva near 
to anus, at the rounded posterior end of body (fig. 439c). 


Life history —Unknown; see 77. tricolor, p. 316. 
Distribution—Europe (Italy (Padua)). 
HYSTRICHIS CYGNI (Molin, 1858) Diesing, 1861 


Synonyms —Echinocephalus cygni Molin, 1858; H ystrichis pachi- 
cephalus Molin, 1861a. 
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Hosts.—Primary: Cygnus olor; secondary: Probably fish, ac- 
cording to Jaegerskióld. 

Location.—In vesicles between the external coats of the proven- 
triculus. 

Morphology.—H ystrichis (p. 375) : Body irregularly swollen in the 
middle and posterior portions. The head end (fig. 440) also has a 
marked bulbous swelling which is wider than long and provided 
with 20 rows of large spines, directed posteriorly and thickened at 
the base. In addition the anterior portion of the body is armed with 
small spines which gradually disappear posteriorly. The circular 
mouth is protractile and surrounded by a crown of small spines. 

Male unknown. 





Fic. 439.—ILYSTRICHIS CORONATUS. (t, HEAD END; b, FEMALE, NATURAL SIZE; 
€, FEMALB TAIL. AFTER MELIN, 1860 


Female 90 mm. long. Anus terminal, large; vulva at posterior 
end of body, near anus. 

Life history —Unknown; possibly similar to that of M. tricolor 
(p. 376). 

Distribution.—TVurope (Italy). 


HYSTRICHIS NEGLECTUS Jaegerskióld, 1909 


Synonyms.—Fustrongylus papillosus (Rudolphi, 1802) Diesing, 
1851, part; Mystrichis papillosus (Rudolphi, 1802) Molin, 1861a, 
part. 

In addition to the above, Jagerskióld lists Z/ystricAis, species Wedl 
as a possible synonym and states that it is very close and possibly 
identical with his new species. //ystrichis, species Wedl, however, 
was named M. «edi? by Linstow, emended by Jaegerskióld to ZZ. 
wedli and if the two species, 77. neglectus and TI., species Wedl are 
identical, Jaegerskiold's species will fall as a synonym of M. wedli. 
The fact that the larva described by Linstow at the same time that 
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he named Wedl's species may not be identical with it, as he thought 
(see Z7. wedli, p. 381) does not alter the status of H. wedli as that is 
the name given to Wedl's species. 

Hosts—Primary: Numenius arquatus, Querquedula circia; sec- 
ondary: Probably fish, according to Jaegerskiold. 


Location.—Esophagus. 

Morphology —Hystrichis (p. 315) : Body long and slender. Mouth 
opening small, triangular, surrouided by 6 small papillae, wart- 
shaped with small points. Head (fig. 441a) with closely-set spines, 


larger than those found on anterior cervical region. Largest spines 
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Kies. 410-441.—440, IYSTRICHIS CYGNI, HEAD END. AFTER MOLIN, 1561. 441, 
IlySTRICHIS NEGLECTUS. a, llEAD END; b, MALE TAIL; €, FEMALE TAIL; d, EGG. 


AFTER JAEGERSKIOLD, 1909 


40 to 504 long by 204 wide. Spines extend along body for distance 
of 1.5 mm. 

Male specimens imperfect; length more than 33 mm. Bursal cup 
(fig. 4410) not prominent, scarcely wider than the portion of body 
preceding it, of thick muscle, the hollow inner part shallow. An- 
terior to this on each side of body a row of papillalike structures, 


19 or more in number. 
Female about 111 mm. long; maximum width 1.5 mm., width at 


head end 450 to 500g, at tail end (fig. 441c) 3504. Each circle of 
ihe head contains 55 to 57 spines. Esophagus 8.25 mm. long. Megs 


79 to Stu long by 42 to 44, wide, with large but not closely-set pit- 
tings (fig. 441d). Shell about 4.54 thick; poles rounded. 
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Life history—Unknown; possibly similar to that of H. tricolor, 
p. 996. 

Distribution.—Europe (Italy (Museum, Genoa and Cagliari) and 
Austria (Museum, Vienna)). 


HYSTRICHIS ORISPINUS Molin, 1858 


fHosts—Primary: Cygnus olor, Ibis falcinellus; secondary: Un- 
known, probably fish, according to Jaegerskióld. 

Location.—Glands of proventriculus. 

Morphology.—1I ystrichis (p. 315): Head (fig. 442) distinctly 
though gradually marked off from cervical region. Mouth at the 
apex of a rectractile cone, large, with 4 short spines set crosswise. 
Head end with closely-set straight triangular spines, 23 spines in 
a circle, gradually becoming larger and more sparse posterior to 
cervical region. 

Male unknown. 

Female 25 to 44 mm. long, 5004 to 1 mm. wide. Posterior part of 
body without spines but with dense transverse annulations. Anus 
terminal. Vulva just slightly anterior to anus. Eggs not described. 

Life history—Unknown; possibly similar to that of 77. tricolor, 
p. 316. 

Distribution.—Europe (Italy (Padua) ). 


HYSTRICHIS VARISPINOSUS Jaegerskiold, 1909 


Ilost.—Primary: Mergus serrator; secondary: Probably fish, ae- 
cording to Jaegerskiold. 

Location.—Not given; probably proventriculus. 

Morphology.—H ystrichis (p. 315): Head (fig. 442a) only slightly 
swollen, covered with 15 eireles of small, closely-set strongly-bent 
spines, the smallest of which are 27, long, the largest 48u4 long; 
the highest number of spines in a circle is 52. Spines (fig. 4430) 
of cervical region 88 to 90% long, larger and less closely-set than 
those of head : the highest number 1n a circle 1s 14 to 17, becoming 
more scarce posteriorly and disappearing at a distance 7.2 mm. from 
the head end. 

Specimen inconiplete, sex undetermined, only the anterior region, 
11 mm. long, present: maximum width 800p, the width of head 4005. 
Esophagus 6 mm. long. 

Life history.—Unknown; possibly similar to that of 77. tricolor, 
PTOS 

Distribution.—Not given. 


HYSTRICHIS WEDLI Linstow, 1879 emended Jaegerskiold, 1909 


Synonyms.—IIystrichis, species Wedl, 1856: M. wedlii Linstow, 
1879a. H.neglectus is possibly a synonym of this (see page 379). 
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Host.—Primary: Fulica atra; secondary: Probably fish, according 
to Jaegerskiold. 

Location.—Esophagus. 

Morphology.—H ystrichis (p. 375): Head a knob-like thickening 
with rounded summit surrounded by a horny border, with a crown 
of conical, straight smooth spines, 17 to 18 in each row. According 
to Wedl, the spines disappear 3 mm. from the head end. 

Male unknown. 

Female 100 mm. long by 3 mm. wide. 





Figs 442-444,—442, HYSTRICHIS ORISPINUS. HEAD END. FROM JAEGER- 
SKIOLD, 1909, AFTER MOLIN. 443, HYSTRICHIS VARISPINOSUS. @, HEAD 
END; b, SPINE OF ANTERIOR CERVICAL REGION. AFTER JAEGERSKIOLD, 
1909. 444, HysTRICHIS WEDLI (LINSTOW/s MATERIAL). 4, ANTERIOR 
PORTION OF BODY; b, ONE OF THE MOST ANTERIOR SPINES, LATERAL VIEW ; 
€, SAME, FRONT VIEW ; d, ONE OF THE MOST POSTERIOR SPINES; €, POSTERIOR 
END OF BODY (T, PROBABLE PRIMORDIUM OF VAGINA). AFTER JAEGERSKIOLD, 
1909 


Larva (found by Linstow) 24 mm. long by 6004 wide; anus 
terminal; head and tail ends rounded ; esophagus 1/4 of body length. 
Cuticle thick, made up of 3 layers, with transverse striations, with 
posteriorly directed conical spines 694 long by 29» wide at the base, 
very thick at head end (fig. 444 a to d), smaller and less numerous 
posteriorly but extending to tail end of body (fig. 444e). Outer 
cuticle about to be cast off, the head end showing new structure as 
described by Wedl for adult. 

Life history.—Unknown; possibly similar to that of H. tricolor, 
p. 316. 

Distribution.—Not given. 
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Jaegerskióld considers it doubtful that the larva which Linstow 
had was the same species as the adult described by Wedl. He says 
that in several respects Linstow's form resembles 77. varispinosus 
more closely than it does Wedl’s species. 


ADDENDA 


Since the present paper has been in press there have appeared 
several notable contributions to the study of nematodes parasitic in 
birds, of which brief mention should be included here. 

The following new species or redeseriptions of former species have 
been published : 


AMIDOSTOMUM SKRJABINI Boulenger, 1926 


Doulenger?? described as a new species an amidostome found in 
Anser albifrons in Egypt. This species appears to be identical with 
Amidostomum chevreuxi Seurat, 1918, Boulenger apparently over- 
looking Seurat’s species. The only differences to be noted in the 
two descriptions refer to the swelling at the posterior end of the 
esophagus; Seurat says there is such a swelling or bulb, which, 
however, is of the same width as the part of the esophagus anterior 
to it, and thus is not differentiated externally; in A. skrjabini, Bou- 
lenger says that the swelling 1s absent. 


Genus PSEUDAMIDOSTOMUM Boulenger, 1926 


Doulenger'? has made a new genus based on three female speci- 
mens of nematodes found along with specimens of Amidostomum 
ratllieti in Fulica atra, the head structures of these three nematodes 
being especially different from those in Amidostomum. | Doulenger 
gave no diagnosis for his new genus but, based on the type species, 
the generic diagnosis may be given as follows: Head with cuticle 
slightly expanded in form of mouth collar and with four conspicu- 
ous submedian papillae. Buecal capsule broad and very short, with- 
out teeth. Vulva posterior to middle of body; diameter of body 
sharply diminished posterior to anus. 

Type species —Pseudamidostomum loosi Boulenger, 1926. 


PSEUDAMIDOSTOMUM LOOSI Boulenger, 1926 


Boulenger** describes this species from stomach wall of Fulica 
atra; Egypt. 

Females only, 7.3 to 7.8 mm. long by 1604 to 1704 wide. Cuticle 
of head slightly expanded; four conspicuous submedian papillae; 





121026 : Parasltology, Cambridge, Eng., vol. 18, pp. 94-90, figs. 18-22, 
13 Idem, pp. 95-97. 
4 Idem, p. 96, figs. 23-25. 
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mouth opening small, circular. Buccal capsule broad (124) and very 
short, without teeth. Esophagus 8004 to 9504 long. Anus 70 to 
1104 from posterior end; body narrows suddenly behind anus, as in 
Epomidiostomum. Vulva 1.7 to 1.75 mm. from posterior end. Com- 
bined length of ovejectors (including sphincters) about 3254; uteri 
divergent. Eggs 57p to 69u long by 374 to 42, wide. 


EPOMIDIOSTOMUM QUERQUETULAE Boulenger, 1926 


Boulenger !* also describes this species from stomach wall of Quer- 
quedula crecca (=NVettion crecca) ; Egypt. 

Morphology.—E pomidiostomum (p. 26) : Body slender, of yellow- 
ish color. Head very small, provided laterally with a pair of cuticu- 
lar expansions, corresponding to, though less developed tban, the 
"epaulettes" of the type species (Æ. uncinatum). Mouth with 
six (four submedian, two lateral) papillae. Mouth cavity funnel 
shaped; esophagus elongated, club shaped. Cuticle with conspicu- 
ous cross striations, highly developed in cervical region into folds. 
Male 8.8 to 10.5 mm. long by 180p to 2004 in diameter. Head only 
354 in diameter; esophagus, 1 to 1.05 mm. long. Bursa trilobed; 
dorsal lobe very small. Dorsal ray divided at distal end into four 
very small branches. Externo-dorsal rays short and thick; lateral 
rays of approximately equal size. Genital cone well developed and 
provided with a pair of conspicuous papillae at its apex, as in type 
species. Spicules 1804 to 200p long, the distal portion divided into 
two unequal branches. Gubernaculum absent. Female 13 to 14.5 
mm. long by 2204 wide. Head 384 in diameter; esophagus 1 to 
1.1 mm. long. Anus 1304 from posterior end of body; diameter of 
body sharply diminished posterior to anus. Vulva a transverse slit 
on slight elevation, 9.7 to 3.2 mm. from posterior end. Ovejector, 
including sphincter, 4604 long. Eggs 80g to 90u long by 50u wide. 

This species, as described by Boulenger, is very similar to Æpo- 
midiostomum orispinum from the same host, te which species Bou- 
lenger makes no reference. Since, however, the descriptions differ 
in the two cases with reference to the number of branches of the 
spicules and with reference to the head, and since there is no illus- 
tration of the head of E. orispinum to compare with that of Æ. quer- 
quetulae, the latter must be considered a distinct species. 


EPOMIDIOSTOMUM SKRJABINI Petrow, 1926 


Petrow *” reports this species from Anser anser domesticus and 
Anser albifrons; Don district, Russia. | 

Morphology —Epomidiostomum (p. 26): Male 9.5 to 11.5 mm. 
long by 210 to 2404 wide. Esophagus 1.02 mm. long. Spicules 





15 1026: Parasitology, vol. 18, pp. 91, 92, figs. 8-10. 
161926: Trudy gossudarstvennogo instituta eksperimentalnoi veterinaril; Moskow, vol. 
3 (1), pp. 103-105; 4 figs. 
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2064 to 2104 long. dividing into three branches distally. General 
shape of bursa similar to that of Æ. uncinatum, with two large 
lateral lobes and a small dorsal lobe; the dorsal ray, however, is 
pietured as dividing only into two branches, not four as in other 
species. Bursa strongly striated, a character described for Æ. ori- 
spinum also. Female 15 to 17 mm. long by 2704 to 2904 wide. 
Esophagus 1.29 mm. long. Anus 1564 to 175p, vulva 3.32 mm., from 
posterior end of body. Eggs 101,4 to 1054 long by 58u to 624 wide. 

The measurements given above for this species correspond very 
closely to those of X. orispinum (p. 28), of which species Petrow 
makes no mention; the hosts of the two species are identieal also. 
However, the present writer has not translated all of the Russian 
text, and since there are differences in the characters of the heads 
of the two species (see key, p. 27) and differences in the distal ter- 
mination of the dorsal ray, the two species must be left distinct for 
the present. 


TETRAMERES (TETRAMERES) ZAKEAROWI Petrow, 1926 


This species Petrow *” also describes from Anser albifrons; Don 
district, Russia. The present writer has translated the Russian text 
only to the extent of securing the following brief description: Male 
only, 9.47 mm. long by 1704 wide. Body armed with posteriorly 
directed spines throughout 1ts whole length ; additional caudal spines 
present. Spicules slender and very unequal, the one 1.02 mm. long, 
the other 195, long. 


Chandler ** has described four new species of 7Zeferakis, two new 
species of Pseudaspidodera, and a new subulurid. 
l p 


HETERAKIS HASTATA Chandler, 1926 


Chandler *? reports this species from cecum and large intestine of 
Lophura rufa; Zoological Gardens, Caleutta, India. 

Morphology —Heterakis (p. 50): Large stout worms. Esophagus 
1/7, or a little less, of body length. Lateral alae well developed, in 
female 804 wide, in male a little less; they extend about 2/3 the 
length of the body. Lips prominent, papillae smaller than in Æ. 
lanei. Male 10.5 to 11.5 mm. long by 3754 wide. Esophagus 1.5 
mm. long by 804 wide (narrow part); bulb 3854 long by 2404 wide. 
Tail 5504 long; ventral surface roughened with numerous small 
granulations, which obscure the papillae. Papillae said to be of 
typical number and arrangement, the second lateral paracloacal 
being the largest. Sucker, 1504 anterior to cloacal aperture, large, 





171926: Trudy gossudarstvennogo instituta experimentalnoi veterinarii; Moskow, vol. 
3 (1), p. 108, 2 figs. 

18 Indian J. M. Res., Calcutta, vol. 13 (3), pp. 617-624. 

19 1926 : Idem, p. 619, fig. 3. 
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its antero-postero diameter 1454. Spicules slightly unequal, the 
left 1.75 mm. long, with broad alae, which are slightly asymmetrical 
near tip. Right spicule, 1.65 mm. long, with narrow alae. Female 
12 to 13 mm. long by 4204 to 4604 wide. Esophagus 1.6 mm. long; 
bulb 4904 long by 2704 wide. Vulva approximately at middle of 


body. Anus 1.2 to 1.3 mm. from posterior end. Eggs 704 by 401. 
HETERAKIS LANEI Chandler, 1926 


Chandler ?? describes this second new species also from the cecum 
and large intestine of Lophura rufa; Zoological Gardens, Calcutta, 
India. 

Morphology.—Heterakis (p. 50): Small, slender worms. Esoph- 
agus 1/7 to 1/8 of body length. Lips of moderate size, with 
unusually conspicuous papillae. Lateral alae narrow. Male 9 to 
9.6 mm. by 2904 wide. Esophagus 1.25 mm. long by Tõu wide, in 
front of bulb, which is 3004 long by 1904 wide. Tail 4004 to 450p 
long; caudal alae narrow. Caudal papillae said to be normal in 
number, but the third and fourth lateral paracloacals (—adanals) 
have common root and are large and coarse, the first and second 
smaller. Ventral paracloacals small and ineonspicuous. Sucker 
large, 1404 in antero-postero diameter; its posterior border about 
1754 anterior to cloacal aperture. Spicules almost equal but of 
different shape, the left spieule 2 to 2.2 mm. long, alate; the right 
spicule nonalate, about 2 mm. long. Female 9 to 10 mm. long by 
980, to 3004 wide. Esophagus 1.15 to 1.4 mm. long; bulb 3604 long 
by 2004 wide. Vulva very slightly anterior to middle of body; 
pre- and postvulvar protuberances present. Tail about 9504 long. 
Eggs 654 to GSu by 40y. 


HETERAKIS VARIABILIS Chandler, 1926 


Chandler?! reports the discovery of this species in the cecum and 
large intestine of Polyplectrum bicalcaratum; Zoological Gardens, 
Caleutta, India. 

Morphology.—Heterakis (p. 50) : Rather large and slender worms. 
Esophagus 1/8 to 1/7 of body length. Lips large, papillae not prom- 
inent. Lateral alae very narrow along head, suddenly widening 
about 1504 from anterior end to a width of 404; gradually narrow 
posteriorly, extending 2/3 of body length in female, but disappearing 
anterior to middle of body in male. Male 9 to 10 mm. long by 310p 
wide. Esophagus 1.5 mm. long; bulb 3204 long by 2304 wide. Alate 
tail end narrow and long, 4804 long by 2204 wide. Caudal papillae 
said to be normal in number ; the first lateral paracloacals (adanals) 





201926: Indian J. M. Res. Calcutta, vol. 13 (3), p. 618, figs. 1 and 2. 
211926; Idem., pp. 619, 620, fig. 4. 
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are shifted forward and are asymmetrical both in position and devel- 
opment, the right being a single stout papilla, the left slit into two 
slender papillae. Sucker 854 in diameter, its posterior edge 180p 
anterior to anus. Tail about 4004 long. Spicules unequal, the right 
720n to SSOp, the left 1.04 to 1.18 mm. long, similar in form and 
narrowly alate. Female 11.5 to 12.5 mm. long by 3854 wide. Esoph- 
agus 1.6 to 1.65 num. long; bulb 3604 long by 2604 wide. Vulva pos- 
terior to iniddle of body, dividing body length in ratio of 6:5 or 5.5. 
Posterior third of tail tapers rapidly. Eggs 604 to 654 by 38u to 40p. 


HETERAKIS VULVOLABITA Chandler, 1926 


Chandler ” describes this species from cecum and large intestine of 
Arboricola torqueola; Zoological Gardens, Calcutta, India. 

Morphology —Heteralis (p. 50): Small, stout worms. Esophagus 
1/8 to 1/7 of body length. Lateral alae narrow. Male 6 to Y mm. 
long by 2504 wide. Esophagus about S70u long; bulb 2104 long by 
1654 wide. Tail 2304 long, the slender part posterior to papillae 
only “Ou long. Sucker small, 504 in diameter, situated 904 anterior 
to cloacal aperture. Alate tail end short, 3304 long by 145p wide. 
An extra pair of caudal papillae present, apparently due to the 
splitting of the second lateral paracloacal (adanal). Spicules un- 
equal and dissimilar, the left 5354 long and very slender (34 to 9u 
wide), the right 290g to 3004 long by 18u4 wide. Female Y to S mm. 
long by 2654 wide. Esophagus 875p long; bulb 2354 long by 165p. 
wide. Vulva prominent, situated well behind the middle of the 
body, dividing the body length in a ratio of 7:5.5. Ovejector makes 
a prominent loop near vulva. Tail about 5404 long. Eggs small, 
33 to 604 by 335p. 


PSEUDASPIDODERA VOLUPTUOSUS Chandler, 1926 


Chandler ?? describes this species from the cecum and large intes- 
tine of Argusianus argus; Zoological Gardens, Calcutta, India. 

Morphology —Pseudaspidodera (p. 102): Small, stout worms. 
Lateral alae narrow, 254 wide, originating 1504 behind the head, 
extending about 3/5 of the body length in the female, about 3/4 in 
the male. Subcuticular cephalic cordons conspicuous. Esophagus 
1/1 to 1/6 of body length. Male 6.25 to 9.25 mm. long by 325p to 
3804 wide; head about 1004 broad. Esophagus 1.3 mm. long; bulb 
3004 long by 2504 wide. Alae of tail well developed, their length 
520p, total width 2704. Tail 3604 to 3904 long. Sucker, 1004 in 
diameter, is 1254 to 1604 anterior to the cloacal aperture. Spicules 





22 1926 : Indian J. M. Res. Calcutta, vol. 3 (3), pp. 620, 621, figs. 5-8. 
33 1026 : Idem., pp. 621, 622, figs, 9, 10. 
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unequal, the right 1.44 to 1.7 mm. long, the left always almost ex- 
actly twice that length, 2.7 to 3.45 mm. long. Slender part of tail 
posterior to papillae 2004 long. Female 9.35 to 10.15 mm. long by 
460u4 wide. Esophagus 1.6 to 1.7 mm. long; bulb 3204 long by 250u 
wide. Vulva well behind the middle of body, dividing body length 
in ratio of 6:4. Sometimes several postvulvar papillae present. 
Tail slender, 1.05 to 1.25 mm. long. Eggs oblong, 60p to 684 by 35u 
to OSp. 


PSEUDASPIDODERA VOLUPTUOSUS MINOR Chandler, 1926 


This species is reported by Chandler ?* as having been found in 
large intestine and cecum(?) of Rollulus roulroul; Zoological Gar- 
dens, Calcutta, India. 

Morphology —Pseudaspidodera (p. 102): Cephalic cordons less 
conspicuous than in the typical form but of same shape and ar- 
rangement. Male 5 to 5.5 mm. long by 225p to 2504 wide. Esopha- 
gus 1/5 of body length. Spicules not reduced in size as is the body, 
but are of almost the same length as in the typical form, the right 
being about 1.5 mm., the left 3 to 3.4 mm. long. Tail relatively 
longer, 3604 to 4004. Female 6.75 to 1.85 mm. long by 3104 wide. 
Esophagus a little less than 1/5 of body length. Vulva a little 
farther forward than in typical form, dividing body length in ratio 
of about 6:5, or even more nearly in half. Tail about 1 mm. long. 


SUBULURA MULTIPAPILLATA (Chandler, 1926) Cram, 1927 


Synonym.—Allodapa multipapillata Chandler, 1926.5 Tn cecum 
and large intestine of Rollulus roulroul; Zoological Gardens, Cal- 
cutta, India. 

Morphology —Subulura (p. 104) : Small, slender worms; cervical 
alae short and narrow. Buccal cavity in two portions, the anterior 
with very thick walls; three small teeth at base of cavity. Entire 
esophagus 1.25 mm. long; posterior bulb about 2404 long by 250p 
wide, in female. Male 6 to 7 mm. long by 2604 to 2804 wide. 
Esophagus 1.12 mm. long. Tail 2304 long. Sucker 430 anterior 
to cloacal aperture, poorly developed. Fifteen pairs of papillae, 
of which seven are preanal, eight postanal. ‘The most anterior of 
the papillae are well anterior to the sucker and 590p anterior to the 
cloacal aperture; the preanal papillae are all rather ventral; of the 
postanals, six pairs are ventral, two lateral. Spicules similar and 
equal, 780u long and 22, wide. Gubernaculum in two parts, a nar- 
row stout piece 1454 long, dorsal to the spicules, and a flat piece 
1704 long ventral to the spicules. Female 8 to 10 mm. long by 


21926: Indian J. M. Res. Calcutta, vol. 8 (3), PROS MEAT: 
25 Idem., pp. 622, 623, figs. 13-15. 
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950p wide. Vulva inconspicuous, anterior to middle of body, divid- 
ing latter in ratio of about 3:5. Ovejector directed forward. Tail 
about 2 mm. long. Eggs 564 to 63u by 34u to 42u. 


CHEILOSPIRURA SKRJABINI (Ozerska, 1926) Cram, 1927 


Synonym.—Acuaria (Cheilospirura) skrjabini Ozerska, 1926,% 
From the house sparrow ; Don district, Russia. 

Morphology —Cheilospirura (p. 226): Male 8.7 to 9.2 mm. long 
by 1404 to 1904 wide. Pharvnx 1604 to 194 long: first part of 
esophagus 399,4 to 4564 long; second part of esophagus 9304 to 1.08 
mm. long. Cordons 2504 to 2854 long. Spicules unequal, the one 
205, to 2394 long, the other 1254 to 1484 long. Cloacal aperture 
2004 from posterior end. Ten pairs of caudal papillae, of which 
four are preanal and six postanal; of the postanal, the distance 
between pairs 3 and 4 is slightly greater than between the other pairs, 
the spacing between the others being almost equal. Female 23 to 
9( mm. long by 1304 to 2004 wide. Pharynx 182,4 to 9298, long; 
first part of esophagus 59234 to 1071 long; second part of esophagus 
1.25 to 1.7 mm. long. Cordons 2854 to 384 long. Vulva 11.11 
to 13.11 mm. from head end of worm; anus 1704 to 2504 from 
posterior end. Eggs 434 to 4Su by 28u to 29u. 


CHEILOSPIRURA PAVONIS (Ortlepp, 1925) Cram, 1927 


Synonym—Acuaria (Cheilospirura) pavonis Ortlepp, 1925.27 
From under lining of gizzard of Pavo muticus; locality not given. 

Morphology.—C heilospirura (p. 226): Head with two lateral tri- 
angular lips, each with a large blunt tooth; no external papillae 
noted. Cuticle with coarse cross striations. Cordons in their pos- 
terior parts appear corrugated, as if made up of a series of elongated 
bosses. Total length of esophagus about 1/3.2 of body length. 
Male 6.5 mm. long by 1804 wide. Cordons 4.8 mm. long. Pharynx 
1572 long by 304 wide; muscular part of esophagus 6544 long: 
glandular part of esophagus 1.38 mm. long. Posterior end of body 
coiled slightly; caudal papillae well developed; ventral surface with 
coarse cross striations. Ten pairs of candal papillae, of which four 
pairs are preanal, six pairs postanal. Spicules unequal and dissimi- 
lar, the left 1.56 mm. long by 164 wide, with chisel-like tip; the right 
215, long and very broad. Gubernaculum absent. Female 14.7 
mm. long by 3584 wide. Pharynx 3054 long by 60% wide; muscular 
part of esophagus 1.14 mm. long; glandular part 3.25 mm. long. 
Dorso-lateral cordons extend slightly posterior to vulva; ventro- 


28 Trudy Gossud. Inst. Eksper, Yet., Moskow, vol. 2 (2), pp. 103, 104, figs. 1, 2. 
7 Journ. llelminth., Lendon, vol. 3, pp. 177-179, 3 figs. 
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lateral cordons terminate at level of vulva. Vulva 8.4 mm. from 
anterior end, dividing body length in ratio of 3:2. Two divergent 
nteri. Anus 4074 from tail end. Eggs not mature in specimens 
described. 

CYRNEA BULBOSA (Linstow, 1906) Ortlepp, 1925 


Ortlepp * gives the following redescription of Linstow’s species, 
transferring it from Physaloptera (see p. 310) to Cyrnea: Mouth with 
two lateral lips, each of which is subdivided into a large median and 
two smaller lateral lobes. Cervical papillae small, spikelike, situated 
just anterior to or at level of nerve ring. Mouth cavity well devel- 
oped. Esophagus made up of anterior, muscular and posterior, 
glandular parts, the anterior being about 1/10 of the total length 
of the esophagus. Male 10.4 mm. long by 3254 wide. Esophagus 
just less than 1/10 of total body length. Right spicule 945, long; 
left spicule 2.45 mm. long. Immediately anterior to cloacal aperture 
the ventral surface of body covered with irregular tubercles. Caudal 
papilae as in original description except that Ortlepp says the 
adanal papillae are pedunculated, rather than sessile, and the group 
of papillae near the tail end consists of four pairs, rather than five 
pairs. Female 24 mm. long by 4554 wide. Tail length 1/129 of total 
body length; vulva 1.25 mm. from tail end, dividing body in ratio 
of 18:1. Vagina 546u long by 137» wide at base, from which laterally 
arises the thick-walled ovejector, 590p in length, from which the two 
uteri branch off and run parallel anteriorly. 


GONGYLONEMA, new species? 


Synonym.—Gongylonema ingluvicola ? of Smit and Notosoediro, 
1926.22 From the crop of the chicken; Java (7). 

Morphology —Gongylonema (p. 203) : Cuticular bosses extend for a 
distance of about 5004 from the head end. Mouth cavity long (34,) 
and slender (7p). Male 18 to 19 mm. long by 2154 wide. Caudal 
papillae asymmetrical, on the left side four preanal, one adanal, 
and five postanal ; on the right side five preanal, one adanal, and four 
postanal. Spieules very unequal, the left spicule long (10.5 mm.), 
slender and sharply pointed ; the right spicule short and thick, meas- 
uring 5804. Female 40 to 56 mm. long by 3304 wide. Anus 332u 
from tail end. Vulva 2.5 mm. anterior to anus. Eggs 955p by 35p. 

The spicule lengths of Gongylonema ingluvicola Ransom being 
very different from the above, Smit and Notosoediro are apparent! y 
dealing with a new species. 





281925: Journ. IIelminth., London, vol. 3, p. 180, 4 figs. 
7 Nedrl.1nd. Blad. v. Diergeneesk., Buitenzorg, vol, 38, pp. 92-94, 7 figs. 
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DISPHARYNX, new species? 


Synonym.—Dispharagus new species ? of Smit and Notosoediro, 
1926. From the gizzard of the Java cock. 

Morphology —Dispharynze (p. 237): Mouth with two lips. Mouth 
cavity becomes narrower at base. Mouth cavity 100u to 116p deep; 
length of esophagus 750, (this the length of only the first part of 
the esophagus ? In the illustration the cordons extend about 2/3 
the length of the anterior or muscular esophagus). Cordons extend 
posteriorly for a distance of 5004, then recurve and extend anteriorly 
almost to the mouth. Male 5 mm. long. Eight pairs of caudal 
papillae, of which four are preanal, four postanal. Spicules unequal, 
the left 335, long and thin, the right short (1204 long) and thick. 
Female 6 mm. long. Anus 166,5 from posterior end of body; vulva 
1.22 mm. anterior to anus. Eggs 37u by 20y. 

This is apparently a new species of Dispharynz, it resembles most 
closely Dispharynx rectovaginata in size and in having only four 
pairs of postanal papillae, but in 7. rectovaginata the left spicule is 
twice as long as the right, in this species more than that. The hosts 
and distribution in the two cases are also very different. 


Yorke and Maplestone have recently published a volume?! which 
will prove of inestimable aid in systematic work with nematodes. 
This comprehensive study gives diagnoses and keys from orders 
down to genera, with text figures illustrating one species, usuallv the 
type species, of each genus. The classification used by these authors 
differs in certain respects from that followed in the present study of 
bird nematodes. Yorke and Maplestone have not employed the 
orders Myosyringata and Trichosyringata, but have used Eunema- 
toda Ward, 1916, and Gordiacea Siebold, 1848, as the orders; the 
superfamilies within each order are then considered, suborders not 
having been employed as they have been in the present study. Yorke 
and Maplestone have made a new family Subuluridae, whereas I have 
followed Travassos in using the subfamily Subulurinae in the family 
Heterakidae. They have put Heterakidae and Subuluridae in the 
Oxyuroidea, whereas I considered them as Ascaroidea, as did Hall 
(1916). In Yorke and Maplestone's classification Yseria has been 
made a synonym of Streptocara, and this genus put in the Physa- 
lopterinae; I have put Ysería in Schistorophinae, Gedoelst having 
indicated that it is closely related to /Zistiocephalus, and have not 
considered its festoons as analogous to cordons, whereas the dentieu- 
lated collar of Streptocara is considered an analogous structure and 
this genus accordingly allocated to Acuariinae. Yorke and Maple- 
stone list only Yseria californica, the second species which I included 





æ% Nedrl.-Ind. Blad. v. Diergeneesk., Buitenzorg, vol. 38, pp. 95-97, 4 figs. 
3: 1026 : The Nematode Parasites of Vertebrates. 536 pp., 307 figa. London. 
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in that genus, Vsería coronata, having been left by them in /Z¿stio- 
cephalus, which was Skrjabin's tentative assignment. They have 
put Schistorophinae in the family Ancyracanthidae; I have placed 
it in Acuariidae, as Travassos had done formerly. A new subfamily, 
Ancyracanthinae, has been made for Ancyracanthus by Yorke and 
Maplestone; Ancyracanthopsis they place in Schistorophinae, the 
only species listed by them in this genus being A. bilabiata, and the 
only species in Ancyracanthus being the type species, A. pznnatefidus. 
In addition to Aneyracanthopsis, they have included in Schistoro- 
phinae the genera Sciadiocara, which I put in Acuarinae, and 
Viguiera, which I put in Spirurinae, family Spiruridae. With regard 
to the genus Spirura these authors and also Daylis and Daubney, 
whose Synopsis of the Families and Genera of Nematoda (1926, 
277 pp., London) appeared soon after Yorke and Maplestone's book, 
limit the genus to forms having a cuticular boss near the anterior 
end of the body. Hall (1916) did not make this a generic character, 
nor did Raillet and Henry (1911) when they placed the two species 
uncinipenis and zschokkei in this genus, neither of these species pos- 
sessing this cuticular boss. Yorke and Maplestone apparently do 
not list these two species in any genus. The nematodes appear to 
be closely related to Spirura talpae, the type species, and at the 
present time 1t would appear advisable to leave them in that genus, 
as I have done, and consider the presence or absence of the cuticular 
boss a specific rather than a generic character. 


SUMMARY 


The present work gathers together the descriptions of nematodes 
of the suborders Strongylata, Ascaridata, and Spirurata found in 
birds, the great majority of these descriptions until now having been 
available only as written in foreign languages, and many of them in 
obscure publications to which most workers would not have access. 
The purpose of the paper is to facilitate the identification and study 
of nematodes parasitic in birds. The author recognizes the two 
orders of Ward, the Myosyringata and the Trichosyringata, and the 
six suborders as made by various other workers: Rhabdiasata, Oxy- 
urata, Strongylata, Ascaridata, Spirurata, and Trichurata. Of these 
the first two, the Rhabdiasata and Oxyurata, as used by the present 
writer, contain no forms found in birds. The next three suborders, 
the Strongylata, Ascaridata, and Spirurata are dealt with in the 
present paper. Although the author includes under the Spirurata 
the Filarioidea, in order to unite the latter with the other closely- 
related superfamily of heteroxenous nematodes, the Spiruroidea, the 
present paper does not deal with the Filarioidea or with the sixth 
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suborder, the Trichurata. A study of these groups is much needed 
but was not considered possible in the scope of the present paper. 

The author has made several new superfamilies and families in 
order to coordinate the groups below them. The nematodes treated 
in detail fall into 5 superfamilies; there are approximately 50 genera, 
containing a total of about 500 species. About two-thirds of this 
material falls in the Spiruroidea and the emphasis has accordingly 
been placed on that superfamily. Due to the heteroxenous nature of 
the spirurids and the food habits of many birds, which insure the 
latter coming in contact with the intermediate hosts, an opportunity 
is afforded for a rich variety of parasitic nematodes of this type. 
The usual intermediate host of the spirurid is an arthropod; these 
arthropods are eaten by insectivorous birds in the case of insects and 
by water birds in the case of entomostracans, and a completion of 
the life cycle ensured. Birds of prey may possibly derive their 
spirurid parasites froin rodents or other small animals in which the 
larvae have encysted as so-called “aberrant " forms. Doubtless many 
insect hosts are eaten incidentally and accidentally by birds which 
are not classed as insectivores, when these feed on plant or animal 
food in which insects are present, and some of these cases may be 
of a nature suitable for the common transmission of parasitic worms. 

Diagnoses and keys are given in the present paper to all groups 
from species to orders, inclusive. ‘The descriptive material of each 
species includes synonyms, hosts, location, morphology, life history 
and distribution. There are several hundred illustrations copied 
from the publications of other authors. Several species, the data 
concerning which were previously incomplete, have been redescribed 
and figured by the author; new names have been given to two species 
(in the genera Heterakis and Hartertia) which were misdetermina- 
tions by the original describer or have in other ways become con- 
fused with other species; various species have been allocated to 
genera other than those in which they had previously been placed. 
Seven new species have been added; six of these are spirurids, falling 
in the genera Cyrnea, Cheilospirura, Hartertia, Echinuria, Tetra- 
meres, and Mierotetrameres; the sixth is a heterakid. 

It is hoped that the collecting of the widely scattered material, 
published previously in many different countries and many different 
languages, after having been translated, systematically arranged and 
as far as possible critically analyzed, will prove of value to other 
workers in the field of parasitology. 


LIST OF HOSTS AND THEIR PARASITIC NEMATODES ” 


The writer is greatly indebted to Dr. H. C. Oberholser of the Bio- 
logical Survey, United States Department of Agriculture, for deter- 


32 See also Addenda (pp. 383-892) for recent reports not included in this list. 
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mining the scientific names 1n present usage for the hosts that have 


been dealt with in this paper. 


As mentioned previously, the hosts 


have been recorded throughout the text by the names given them at 


the time they were reported. 


In the following host list, the nema- 


todes will be listed only under the scientific names which are con- 
sidered correct at the present time; other names will be indicated 
as synonyms, the correct name indicating the place where the list 
of nematodes from that host may be found. 


Accipiter bicolor: 
Porrocaccum depressum. 
Accipiter melanoleucus: 
Physaloptera ovata. 
Accipiter nisus: 
Porrocaecum depressum. 
Habronema leptoptera. 
Schistorophus bidens. 
Syuhimantus clliptica. 
Synhimantus hamata. 
Synhimantus laticeps. 
Physaloptera alata. 
Physaloptera alata chevreuri. 
Physaloptera alata nouvel. 
Physaloptera crosi. 
Physaloptera megalostoma. 
Microtetramcres inerniis. 
Accipiter superciliosus: 
Dispharynz capitata. 
Physaloptera acuticauda. 
Accipiter tiuus: 
Physaloptera acuticauda. 
Acrocephalus arundinaceus: 
Porrocaecum cnsicaudatumn. 
Acrocephalus palustris: 
Acuaria papillifera. 
Actitis hypoleuca: 
Cosmocephalus obvelatus. 
Actitis macularia: 
Cosmocephalus obvelatus. 


Aeyialitis dubia; see Charadrius 
dubius. 
Acgialitis hiaticola; see Charadrius 
hiaticula. 


Acgolius brachyotus; see Asio flam- 
MCUS. 
Acgolius otus; see Asio otus. 
Aegypius monachus: 
Porrocaecum depressuni. 
Habronema tulostoma. 
Afrotis afra afraoidcs: 
Hartertia obesa. 
Hartertia rotundata, 


Agamia agami: 

Porrocaecum serpentulus. 
Aithyia ferina: 

Tetramcres fissispina. 

Air sponsa: 

Heterakis caudata. 
Ajaia ajaja: 

Dispharynzx magnilabiala. 
Ajaja ajaja; see Ajaía ajaja. 
Alanda arvensis: 

Physaleptera crassa. 
Alauda, species : 

Porroeacenne ensicaudatum. 
Alea torda: 

Contracaecum spiculigerun. 

Cosmocephalus obvelatus. 

Streptocara crassicauda. 

Eustrongylides mergorum. 
Alcedo americana; see Chloroceryle 

americana, 
Alcedo ispida: 

Streptocara decora. 
Alectoris barbara: 

Heterakis tenuieauda. 

Subulura scurati. 

Cyrnca eurycerca. 

Hadjelia lhuillieri. 

Dispharyue spiralis. 
Alectoris barbara spatzi: 

Hartertia obesa. 
Alceloris graeca: 

Heterakis tenuicauda. 

Subulura curvata. 
Alectoris graeca. chukar: 

Ascaridia compar. 

Subulura curvata. 
Alectoris graeca saxatilis: 

Ilcterakis gallinae. 

Heterakis teuuicauda. 

Asearidia compar. 
Alectoris rufa: 

Subulura allodapa. 
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Alcetoris rufa—Continued. 
Subulura. scurati. 
Cheilospirura gruveli. 
Cyrnca curycerca. 
Cyrnca seurati. 
Aleetura lathami: 
Heterukis banerofti. 
Ascaridia catheturina. 
Amazona aestiva: 
Ascaridia hermaphrodita. 
Amazona auvopalliata: 
Habronema incerta. 
Amazona barbadensis: 
JIabronema incerta. 
Amazona farinosa: 
Ascaridia hermaphrodita. 
Amazona farinosa guatemualae: 
Habronema incerta. 
Amazona festiva: 
Ascaridia hermaphrodita. 
Amazona leucocephala: 
Ascaridia hermaphrodita. 
Habronema incerta. 
Amazona ochrocephala: 
Ascaridia hermaphrodita. 
Amazona vinacea: 
Ascaridia hermaphrodita. 
Amazona vittata: 
Ascaridia hermaphrodita. 
Anas acuta; see Dafila acuta. 
Anas albifrons; see Anscr ulbifrons. 
Anas anser domesticus; see Anser an- 
ser domesticus. 
Anas anscr fera; see Anser anscr. 
Anas boschas; see Anus plutyrhyncha. 
Anas boschas domestica; see Anas 
platyrhyncha domestica. 
Anas boschas fera; see Amas platy- 


rhyncha. 

Anas canadensis; see Branta cana- 
densis. 

Anas clangula; | see Glaucionctta 


clangula. 
Anas crecca; see Nettion erecca. 
Anas fuligula ; see Fuligula fuligula. 
Anas fusca; see Melanitta fusca. 
Anas glacialis; see Clangula hyemalis. 
Anas lencops; see Branta leucopsis. 
Anas leucopsis; see Branta leucopsis. 
Anas mollissima; see Somateria mollis- 
sima. 
Anas moschata; see Cairina moschata. 
Anas nigra; see Oldemia nigra. 
Anas penelope; see Marcea penclope. 
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Anas platyrhyncha: 
Trichostrongylus tenuis. 
Syngamas trechea, 

Heterakis dispar. 

Ascaridia galli. 

Porrocaccum crassum. 
Porrocaecum ensicaudatum. 
Contracuecam  nmicroccphlialum. 
Streptocara crassicauda. 
Tetrameres fissispina. 

Il ystrichis tricolor. 

Anas platyrhyncha domestica: 
Trichostrongylus tenuis. 
Epomidiostomum uncinatum. 
Cyathostoma brinchiulis. 
Heterukis dispar. 

Heterakis gallinac. 

Ascaridia galli. 

Ascaridia lineata. 
Porrocaccum crassun, 
Contracaccum microcephalum., 
Echinuria jugudornata. 
Echinuria uncinata. 
Tetrameres fissispina. 
Tetrameres gigas. 
Eustronyylides mergorum. 
Eustrongylides papillosus. 
Eustrongylidos tubifex. 
lystrichis tricolor. 

Anas querquedula ; 
querquedula. 

Anas rubripes: 
Echinuria uncinata. 

Anas segetum; see Anscr fabalis. 

Anas sponsa; see Air sponsa. 

Anas tadorna; see Tadorna tadorna. 

Anhinga anhinga: 

Contracaceum spiculigerum. 
Euslrongylides ignotus. 

Anhinga metanogastris: 
Contracaccum spleuligerum. 
Contracaecum tricuspe. 

Acnaria macrolaima. 

Anhinga novaehollundiae: 

Contracaccum spiculigeraum. 


see Querqucdula 


Anhinga rufa: 
Contracaccum rodhaini. 
Contracacenm spiculigerum. 
Subulura plotina. 
Eustrongylides africanus, 

Anser acuta; see Dafila acuta. 

Anser albifrons: 
Trichostrongylus tenuis, 
Amidostomum anseris. 
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Anser albifrons—Continued. 
Epomidiostomum orispinum. 
Epomidiostomum uncinatum. 

Anser anser: 

Trichostrongylus tennis. 
Amidostomum anseris. 
Epomidiostonum orispinum. 
Syngamus trachea. 
Heterakis dispar. 

Heterakis gallinae. 

Anser anser domesticus: 
Trichostrongylus tenuis. 
Amidostomum anseris. 
Epomidiostomum orispinum. 
Cyathostoma bronchialis. 
Heterakis dispar. 
Heterakis gallinae. 
Ascaridia anseris. 
Probably  Ascaridia 

“ goose." 

Echinuria uncinata. 
Eustrongylides papillosus. 

Anser cinereus; see Anser anser. 

Anser cinereus domesticus; see Anser 
anser domesticus. 

Anser clangula; see Glaucionetta. clan- 
gula. 

Anser erecca ; see Nettion crecca. 

Anser domesticus; see Anser anser 
domesticus. 

Anser fabalis: 

Amidostomum. anseris. 
Epomidiostomum orispinum. 
Heterakis dispar. 

Anser ferus; see Anser anser. 

Anser ferus domesticus; see Anser an- 
ser domesticus. 

Anser fuligula; see Fuligula fuligula. 

Anser fusca; see Melanitta fusca. 

Anser leucops; see Branta leucopsis. 

Anser marila: see Fuliz marila. 

Anser mollissima; see Somateria mol- 
lissima. 

Anser nigra; see Oidemia nigra. 

Anser penelope; see Mareea penelope. 

Anser segetum; see Anser fabalis. 

Anthochaera carunculata; see Crea- 
dion carunculatus. 

Anthropoides virgo: 

Porrocaccum serpentulus. 

Antrostomus vociferus; see Setochal- 
cis vocifera. 


lineata; see 
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Aquila albicilla; see Haliaeetus albi- 
eilla. 
Aquila chrysaetos: 
Porroeaccum depressum. 
Physaloptera alata nouveli. 
Aquila faseiata; see Hieraaetus fas- 
ciatus. 
Aquila. heliacu: 
Porrocaecum. depressum. 
Porrocaecum kirghisensis. 
Physatoptera alata. 
Tcetramceres, species. 
Gnathostoma. accipitri. 
Aquila impcrialis; see Aquila helica. 
Aquila maculata: 
Porrocaecum depressum. 
Thelazia stereura. 
Aquila naevia; see Aquila pomarina. 
Aquila pennata; see Hieraaetus per 
natus. 
Aquila pomarina: 
Porroeaecum depressum. 
Thelazia stereura. 
Aquila rapaz belisarius: 
Physaloptcra galinieri. 
Ara ararauna: 
Asearidia hermaphrodita. 
Ara macao: 
Ascaridia hermaphrodita. 
Aramides cajanea: 
Tetramcres tetrica. 
Aratinga leucophthalma: 
Ascaridia hermaphrodita. 
Aratinga pertinaz: 
Asearidia hermaphrodita. 
Arceuthoruis musieus : 
Porrocaecum ensieaudatum. 
Spiroptera turdi. 
Areeuthornis philomelos ; 
Porrocaceum ensicaudatum. 
Porrocaceum heteronra. 
Spiroptera turdi. 
Arecuthornis pilaris, 
Porrocaecum ensieauda tum. 
Spiroptera turdi. 
Arecuthornis torquatus: 
Porroeaecum ensicandatumn. 
Areeuthornis viscivorus : 
Porrocaecum ensicaudatum. 
Archibuteo (Buteo) lagopus; 
Buteo lagopus. 
Archibuteo vulgaris; see Buteo buteo. 


see 
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Ardea agami; see Agamia agami. 
Ardca cacrulca; see Florida caerulea. 
Ardea cisicerca ; 

Porrocaceum reticulatum. 

Porrocaecumy serpentulus. 

Contracaceum microcephalum. 

Desmidocerca aerophila. 

Desmidocerca numidica. 

Ardea cocoi, 

Porrocaceum reticulatum. 

Eustrougylides ignotus. 

Ardea comata; see Comatibis cremita. 
Ardea garzctta; see Garzetta garzetta. 
Ardea goliath: 

Eustrongylides africanus, 

Ardea gris; see Megalornis grus. 
Ardea herodias 

Contracaccum microcephalum. 

Echinuria ardeae. 

Hustrongylides ignotus. 

Ardea leuce; see Casmerodius egretta. 

Arica major; see Ardea cinerea. 

Ardea manillensis; see Phoyzx pur- 
purca. 

Ardea melanocephala: 

Porrocaceum scrpentutus. 

Ardca minor; see Botaurus lentigi- 

NOSUS. 

Ardea nigra; see Ciconia. nigra. 

Ardea nycticorar; see Nycticorax 
nycticorar, 

Ardea pilcata; see Pilhcrodius pilea- 
tus. 

Ardea purpurea; see Phoyz purpurea. 

Ardea — seapularis; | see Butorides 
striatus. 

Ardea, species : 

Contracucción microcephalum. 

Conlracaceum multipapillatum. 

Contracacenm trieuspe. 

Ardca stellaris; see Botaurus stellaris. 

Ardca violacea; see Nyctanassa vio- 
lacea. 

Ardeola grayii: 

Contracaccunt microcephalum. 
Ardeola ibis; see Bubulcus ibis. 
Ardeola ralloides: 

Contracaccum microcephalum. 
Ardetta minuta; sec Ixobrychus 

minutus. 

Arenaria interpres morinclla ; 

Porrocaccum eusicaudatun, 

Porrocaccum heteroura. 
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Asio flaninicus: 
Porrocaecum depressum. 
Porrocaccum spiralc. 
Synhimantus laticeps. 

Asio otus: 

Porrocaecum depressum. 
Porrocaccum spirale. 
Habrouema icptoptera. 
Synhimantus laticeps. 

Astur gentilis: 

Porrocaecum depression. 
Habronema leptoptera. 
Schistoroplius bidens. 
Physaloptera megulostonia. 
Microtetraniercs inermis. 

Astur melunoleucus; see 
melanoleucus. 

Astur nisus; see Accipiter nisus. 

Astur palumbarius; see Astur 
tilis. 

Astur trivirgatus: 

Habroncma leptoptera. 
Synhimuntus sygmoidea. 

Asturinule monogrammica; sce Kau- 
pifalco monogrammicus. 

Athene noctua; see Curine noctua. 

Athene noctua ylauxr; see Carine noc- 
tua Jaur, 

Babulcus lucidus; 


Accipiter 


gen- 


see Bubulcus ibis. 
Balearica pavonina: 

Ascaridia cristata. 

Porrocaecum serpentilis. 

Balearica regulorum: 
Ascuridia cristata. 
Balearica regulosum; 

regulorum. 
Barnardius barnardi: 
Habroncma incerta. 
Bernicla sandiwichensis; see Nesochen 
sandvicensis. 
Bolborhynchus lincola: 
ITabronema incerta. 
Bolborhynchus monachus; see Myiop- 
sitta monachus. 
Bonasa sylvestris; see Tetrastes bon- 
«sid. 


see Baleariea 


Bonasa umbellus: 
Heterakis bonasac. 
Ascaridia lincata. 
Contracaeccium, species. 
Chcilospiruro spinosa. 
Displaryne spiralis. 
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Botaurus lcntiginosus: 
Contracaecum microcephalum. 
Streptocara triaenucha. 

Botuurus minor; sce Botaurus lentigi- 
NOSUS. 

Botaurus mugitans; 
lentiginosus. 

Bolaurus pinnatus: 
Eustrongylides ignotus. 

Botaurus stellaris: 

Contracaecum microcephalum. 

Synhimuntus brevicaudata. 
Branta canadensis: 

Heterakis dispar. 

Branta leucopsis: 

Amidostomum anseris. 
Epomidiostomun orispinum, 
Hetcrakis dispar. 

Brotogeris virescens: 
Habronema incerta. 

Bubo bubo: 

Porrocaecum depressum. 
Porrocaecum spirale. 
Synhimantus laticeps. 

Bubo maximus; see Bubo bubo. 

Bubo virginianus: 

Porrocaccum depressum. 
Porrocaecum spirale. 
Bubulcus ibis: 
Habroncma ficheuri. 
Synhimantus invaginata. 
Tetramercs coccinea. 
Microtetrumcres spiralis, 
Bubulcus lucidus; see Bubulcus ibis. 
Bucco capensis: 
Subulura forcipata. 
Subulura strongylina. 
Subulura travassost. 
Bucco ehacuru: 
Subulura iravassosi. 
Bucco collaris; see Bucco capensis. 
Bucco macrorhynchus: 
Subulura travassosi. 
Subulura forcipata. 

Bucco melanolcucos; see Bucco tectus. 

Bucco rufiventris; see Bucco swainsoni. 

Bucco, species: 

Subulura forcipata. 

Bucco striolatus: 
Subulura forcipata., 
Subulura strongylina. 
Subulura travassosi. 


see Botdurus 


BULLETIN 140, UNITED STATES NATIONAL MUSEUM 


Bucco swainsoni: 
Subulura forcipata. 
Subulura strongylina. 
Subulura travassosi. 
Microtetrameres cruzi. 

Bueco tamatia: 
Subulura forcipata. 
Subulura strongylina. 
Subulura travassosi. 

Lucco tamatina; see Bucco tamatia. 

Bucco tcetus: 
Subulura forcipata. 
Subulura strongylina. 
Subulura travassosi. 

Bucephala clangula; see Glaucionetta 
elangula. 

Buchanga utra assimilis; see Dicrurus 
adsimilis. 

* puse" ;=Buteo butco. 

Buteo borealis: 
Synhimantus sagittata. 
Cyathostoma americana. 

Buteo buteo: 
Porrocaecum angusticolle. 
Porrocaecum depressum. 
Habroncma leptoptera. 
Habroncma mansioni. 
Spirura  talpae (probably 

dental). 

Synhimantus hamata. 
Thelazia stereura. 
Physaloptera alata. 

Butco butco vulpinus: 
Thelazia stereura. 

Buteo lagopus: 
Syngamus coelebs (nomen nudum). 
Porrocaccum angusticolle. 
Porrocaccum depressum. 
Synhimantus laticeps. 

Buteo vulgaris; see Buteo buteo. 

Buteo vulpinus; see Buteo buteo vul- 
pinus. 

Butorides striatus: 
Porrocaecum serpentulus. 

Butorides virescens virescens: 
Contracaecum microcephalum. 

* Buzzard ": 
Physaloptera subalata. 

Caccabis chucar; see Alectoris graeca 
chukar. 

Caccabis petrosa; see Alectoris bar- 
bara. 





acci- 
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Caceabis petrosa spatzi; see Aleetoris 
barbara spatzi. 
Caccubis rufa; see Alectoris rufa. 
Caccabis | saratilis; see Alectoris 
graeca saratilis, 
Cairina mosehata: 
Heterakis dispar. 
Ascaridia galli. 
Porrocaecum crassum. 
Callipepla squamata: 
Ascaridia cordata. 
Caloneetris kuhlii: 
Cosmocephalus obvelatus. 
Seuratia shipleyi. 
Cuncromea cochlearia; see Cochlearius 
eochlearius. 
Capella media: 
Sciadiocaru umbellifera. 
Capito collaris; see Bueco eapensis. 
Capito macror; see Bueco maerorhyn- 
ehus. 
Capito melanoleucus; see Bueeo tectus. 
Capito rufiventris; see Bueeo swain- 
soni. 
Cupito, species: 
Physaloptera fusiformis. 
Capito striolatus; see Bucco striolatus. 
Capito tamatia; see Bueeo tamatia. 
Caprimulgus uegyptius saharae: 
Subulura leprincei. 
Subulura subulata. 
Caprimulgus | bucaurau; see 
dromus guiancusis derbyanus. 
Caprimulgus campestris; see Podager 
nacunda. 
Cuprimulgus candicans; see Thermo- 
chaleis candicans. 
Caprimulgus cortopan; see Setoehaicis 
rufa. 
Caprimulgus 
nacunda. 
Caprimulgus curopaeus: 
Subulura. subulata. 
Subulura suctoria. 
Theluzia cholodkoiwskii, 
Cuprimulgus fossii: 
Subulura leprincci. 
Caprimulgus guianensis; 
dromus ulbicollis. 
Caprimulgus leucopygeus; see Nycti- 
progne leucopyga. 
3612—27 27 


Nyeti- 


diurnis ; 


see Podayer 


see Nyeti- 
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Caprimulgus | mereurius; Eleo- 
threptus anomalus. 

Caprimulgus nucandua; see Podager 
nacunda, 

Caprimulgus nattereri; see Luroealis 
semitorquatus. 

Caprimulgus nigrescens; 
polus nigrescens. 

Caprimulgus ruficollis: 
Subulura forcipatu. 
Subulura strongylina. 


see 


see Nycti- 


Subulura subulata. 
Caprimulgus rufus; see Setochaleis 
rufa. 


Caprimulgus scaphiuris; see Lurocalis 
semitorquatus, 

Caprimulgus semitorquatus; see Luro- 
calis semitorquatus. 

Caprimulgus, species: 
Subulura suctoria. 

Caprimulgus trifurcus; 
salis elimacocerca. 

Caprimulgus urutas (or urutau) ; see 
Nyctibius jamuiccusis. 

Caprimulgus vociferus; 
cis vocifera. 

Carbo brusiliensis; see Phalacrocorax 
vigua. 

Carbo cormoranus; see Phalacrocorax 
carbo. 

Carbo cristatus; 
aristotelis. 


see Hydrop- 


see Setochal- 


see Phalucrocorar 


Carbo dilophus; see Phalacrocoras 
auritus. 
Carbo graculus; see Phalacrocorts 


aristotclis. 
Carbo pygmaeus; 
pygmaeus, 
Cariama cristata: 
Ascaridia pterophora. 
Subulura allodapa. 
Subulura forcipata, 
Subulura strongylina. 
Subulura suctorid. 
Oxyspirura brevipents. 
“Cariama  —huppé”;=Cariama 
tata. 
Carine noetua: 
Syngumus trachea. 
Hcterakis dispar. 
Subulura suctoriu. 
Porrocaccum spirale. 


see Phalacrocorar 





eris- 
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Carine noctua glauzr: 
Subulura noctuae. 
Spirocerca sanguinolenta (larva). 
Dispharyna noctuac. 

Carpophaga brenchleyi; see Zonoenas 
breuchleyi. 

Cascara cascara; see Cascara ferru- 
ginea. 

Cascara ferruginea: 

Cyathostoma bronchialis. 

Casmerodius alba egretta: 
Contracaecum microcephalum. _ 
Eustrougylides perpapillatus. 

Casmerodius cgretta; see Casmerodius 
alda egretta. 

Casuarius casuarius: 

Cyathostoma boularti, 

Casuarius galeatus; see Casuarius 
casuarius. 

Catarractes pachyrhynchus: 
Cosmocephalus obrelatus, 

Cathartes urubu; see Coragyps urubu. 

Catheturus lathami; see Alectura 
lathami. 

Catorrhactes pachyrhynchus; see Ca- 
tarractes pachyrhynchus. 

Celeus grammicus: 

Habronema mansioni. 

Celeus jumana: 
Habronema longistriata. 

Centropus monachus: 
Subulura similis. 
Centropus siamensis; 

sinensis. 

Centropus sinensis: 
Ascaridia circularis. 
Ascaridia trilabium. 
Subulura rimula. 
Ozxyspirura siamensis. 

Centurus flavifrons: 

Microtetrameres cruzi. 

Cephalopterus ornatus: 

Habronema unilateralis. 

Cepphus grylle: 

Contracaecum spiculigerum, 

Cosmocephalus obvelatus. 

Streptocara, species (? S. pectini- 
fera). 

Cerchneis naumanni: 

Habronema scurati. 
Tetrameres, species. 


see Centropus 
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Cerchneis tinnunculus: 
Porrocaecum depressum. 
Habronema leptoptera. 
Habronema spinosa. 
Synhimantus laticeps. 
Physaloptera alata. 
Ceriornis satyra; see Tragopan satyra. 
Chaemepelia talpacoti: 
Ascaridia columbac. 
Charadrius dubius: 
Porrocaecum. ensicaudatum. 
Charadrius hiaticula: 
Porrocaecum ensicaudatum. 
Echinuria horrida. F 
Charadrius himantopus; see Himan- 
topus himantopus. 
Charadrius morinellus; see Arenaria 
interpres morinella. 
Charadrius ocdicuemus; see Oedicne- 
mus oedicnemus. 
Charadrius pluvialis; 
apricaria. 
Chelicutia chelicuti: 
Hadjelia inermis. 
Chelidonaria urbica: 
Acuaria attenuata. 
Chelidoplera tenebrosa: 
Subulura forcipata. 
Subulura strongylina. 
Subulura travassosi. 
Chenonetta jubata: 
Heterakis chenoncttae. 
Chenopis atrata: 
Heterakis circumvallata. 
Hetcrakis gallinae. 
Chenopsis atrata; see Chenopis atrata. 
Chlidonias nigra: 
Rusguniella clongata. 
Chloephaga poliocephala: 
Amidostomum anseris. 
Heterakis acuticaudata. 
Chloroceryle americana: 
Yseria coronata. 
Chordeiles semitorquatus; 
calis semitorquatus. 
Chroicocephalus ridibundus: 
Contracaecum spiculigerum, 
Chroocephalus ridibundus; see Chroi- 
cocephalus ridibundus. 
Chrysolophus amherstiae: 
Heterakis isolonche. 


see Pluvialis 


see Luro- 
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Chrysolophus pietus: 
Syngamus trachca. 
Hcterakis gallinae. 
Heterakis isolonchc. 
Heterakis neoplastica. 

Chrysolophus pictus obscurus: 
Heter«ukis neoplastica. 

Chrysotis «auripalliata; see Amazonu 
auropalliata. 

Chrysotis festiva; see Amazona fes- 
tiva. 

Chrysotis guatemalac; 
furinosa guatecmalae. 

Chrysotis lcucocephalus; see Amazona 
leucoccphala. 

Chrysotis ochroptera ; 
barbadensis. 

Ciccaba huhula: 
Spiroptera penihamata. 

Ciconia albu; see Ciconia ciconia. 

Ciconia alba asiatica; see Ciconiu 
ciconia. 

Ciconia. ciconia: 
Syngamus trachea. 
Cyathostoma variegatum. 
Contracaccum microcephalum. 
Cyrnca excisa. 
Physaloptera abbreviata (as pseudo- 

parasite). 

Ciconia maguari; see Euzxenura ma- 
guari. 

Ciconia nigra: 
Syngamus trachea. 
Cyathostoma variegatum. 
Contracuecum cngonium. 
Contracaccum microcephalum. 
Synhimantus sagittata. 
Eustrongylides mergorum. 

Cireactus gallicus: 
Porrocaccum depressum. 
Physaloptera alata. 

Circaetus pectoralis: 
Porrocaecum depressum. 

Circestus pectoralis; see Circaetus pec- 
toralis. 

Circus acruginosus: 
Porrocaccum angusticolle. 
Porrocaceum depressum., 
Habroncma leptoptera. 
Physaloptera alata. 

Circus buffoni: 
Physaloptera 
Physaloptera 


see Amazona 


see Amazona 


acuticauda. 
alata. 
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Circus cineraceus; see Circus pygar- 
gus. 

Circus cyaneus: 
l'orrocaecum depressum, 
flabronema leptoptera. 
Synhimantus laticeps. 

Physaloptera. alata. 

Circus maculosus; see Circus buffont. 

Circus pygurgus: 

Porrocaccum depressum. 
Porrocaecum spirale. 
Hebronema leptoptera. 
Synhimantus elliptica. 
Synhimantus laticeps. 
Physaloptera alata. 

Circus rufus; see Circus acruginosus. 

Circus spilonotus: i 
Ascaridia. dolichocerca. 

Circus spilothoraz; see Circus spilo- 
notus. 

Clangula hyemalis: 
Streptocara crassicauda. 
Eustrongylides mergorunt. 

Coccyzus melacoryphus: 
Subulura acutissima. 
Subulura forcipata. 
Subulura strougylina. 
Subulura subulata. 
Physaloptera strongylina. 

Coccyzus melanocoryphus; 
cyzus melacoryphus. 

Coceyzus minor: 

Subulura. acutissima. 
Subulura forcipata. 
Physaloptera strongylina. 

Cochlearius cochlearius: 
Tetrameres cochleariae. 
Tetramercs micropenis. 

Colaptes auratus luteus: 
Ilabroncma colaptes. 


see Coc- 


Colaptes campestris: 
Habronema. longistriata. 

Colinus virginianus: 
Trichostrongylus pergracilis. 
Heterakis gallinac, 
Ascaridia compar. 
Cyrnca colini. 

Coloeus monedula: 
Syngamus trachea. 
Sciadiocara. secunda. 

Columbu arquatrix: 
Ascaridia columbac. 
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Columba domestica ; see Columba. livia 
domestica. 

Columba domestica laticauda; see Co- 
tumba livia domestica. 

Columba gutturosa ; see Columba livia 
domestica. 

Columba livia: 

Ascaridia columbae. 
Dispharyuz spiralis, 

Columba livia domestica: 
Ornithostrongylus quadriradiatus. 
Ascaridia columbae. 

Tetramercs confusa. 
Tetrameres fissispina. 

Columba picui; see Columbina picui. 

Columba risoria; see Streptopelia ri- 
soria. 


Columba speciosa; see  Lepidoenas 
speciosa. 

Columba talpacoti; see Chaemepelia 
talpacoti. 


Columbina picui: 
Ascaridia columbae. 
Colymbus arcticus; see Gavia arctica. 
Colymbus atrigularis; see Gavia arc- 
tica. 
Colymbus auritus: 
Porrocaecum praelongum. 
Contracaecum spiculigerum. 
Cosmocephalus aduncus. 
Echinuria decorata. 
Colymbus cristatus: 
Contracaeum ovale. 
Contracacum spiculigerum. 
Streptocara recta. 
Eustrongylides mergorum. 
Colymbus dominicus: 
Contracaecum spiculigcrum. 
Colymbus nigricans; see Colymbus 
auritus. 
Colymbus nigricollis: 
Contracaecum nigricollis. 
Rusguniella elongata. 
Colymbns ruficollis: 
Contracaceum spiculigerum. 
Tctrameres fissispina. 
Eustrongylides mergorum. 
Colymbus ruficollis capensis: 
Contracaccum praestriatum. 
Colymbus rufovulgaris; see Gavia 
stellata. 
Colymbus scptentrionalis; see Gavia 
stellata. 
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Comatibis cremita: 
Contracaccum microcephalum. 
Conurus leucotis; see Pyrrhura leiu- 
cotis. 

Conurus pavuao; 
cophthalma. 
Conurus pertinaz; see Eupsittula pcer- 

tinas. 

Conurus solstitialis; 
solstitialis. 

Coprotheres pomarinus: 
Contracaecum spiculigerum. 

Coracias abyssinicus: 

Subulura similis. 
Coracias garrulus: 
ITadjelia truncata. 
Acuaria anthuris. 
Acuaria. cordata. 
Coragyps urubu: 
Tetrameres paradoza. 

Corone cornix; see Corvus corniz. 

Corone corone; sce Corvus corone, 

Corvus amcricanus; see Corrus bra- 
chyrhynchos. 

Corvus brachyrhynchos: 

Syngamus gracilis, 
Acuaria anthuris. 
Microtctrameres helis. 

Corvus cajanus; see Cyanocorax cay- 
anus. 

Corvus caryocatactes; see Nucifraga 
caryocatactes. 

Corvus corar: 

Acuaria anthuris. 
Acuaria cordata. 

Corvus coraz tingitanus: 
Spiroccrea sanguinolenta (larva). 
Acuaria anthuris. 
Microtetramercs inermis. 

Corvus cornir: 

Porrocaecum semitcres, 
Acuaria anthuris. 
Acuaria cordata. 
Acuaria depressa. 
Tetrameres unispina. 
Physaloptera malleus. 
Corvus corone: 
Syngamus trachea. 
Acuaria anthuris, 
Acuaria cordata. 
Microtetrameres inermis. 
Oxyspirura sygmoidea. 


see Aratinga leu- 


see Hupsittula 
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Corvus frugilegus; see Trypanocorar 
frugilegus. 

Corvus glandarius; see Garrulus glau- 
darius. 

Corvus monedula; see Coloeus mone- 
dula. 

Corvus pica; see Pica pica, 

Corvus pyrrhocorax; see Pyrrhocorar 
pyrrhocorar. 

Corvus scapulatus: 
Acuaria ornata. 

Coscoroba coscoroba: 
Cyathostoma coscorobae. 

Cotinus virginiumus; see Colinus vir- 
ginianus. 

Coturnic communis; see Coturniz co- 
turnin. 

Coturnir coturniz: 
Hetcrakis gallinac. 
Ascaridia compar. 
Cyrnca curycerca. 

Coturnir dactylisonans; see Coturniz 
coturniz. 

Coturnix dclagorguei; 
dclagorgueit. 

Coturnir dclagorguci: 
Subulura suctoria. 

Cranorrhinus corrugatus: 
Hadjetia inermis. 

Crar blumenbachii: 
Ilctevakis nattereri. 

Crac fasciolata; see Crac sclateri. 

Cra. sclateri: 
Thetazia anolabiata. 

Crar urimutum; see Nothocrar uru- 
mutim. 

Creadion carunculatus: 
Oxyspirura anthochacrac. 

Creciscus viridis: 
Schistorophus laciniatus. 
Yseria coronata. 

Crocopus phocnicoptcrus: 
Ascaridia cotumbae. 

Crossoptilon manchurianum; 
Crossoptiton mantchuricum. 

Crossoptilon mantchuricum : 
Ilcterakis gallinae. 
Heterakis isolonche. 

Crotophaya ani: 
Subulura rectinata. 
Spiroptera saginata. 
Oryspirura anacanthura. 


see Coturnix 


see 
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Crotophaga major: 
Subultura rectinata. 
Cyrnca semilunaris. 
Oryspirura anacanthura. 
Cryptoglaur funerea: 
Porrocaecum depressum. 
Porrocaceum spirate. 
Cryptoglaur tengmalmi; see Crypto- 
glauxr funerca. 
Crypturornis noctivagus: 
Hetcrakis valvata. 
Subulura strongylina. 
Crypturornis, species: 
Heterakis alata. 
Subulura strongylina. 
Crypturornis tataupa: 
Subutura strong ylina. 
Crypturus cupreus (this host uniden- 
tifiable) : 
Heterakis arquata. 
Heterakis valvata. 
Crypturus noctivagus; see Crypturor- 
nis noctivagus. 
Crypturus parvirostris; 
erypturus parvirostris. 
Crypturus, species; see Crypturornis, 
species. 
Crypturus tatuapa; 
turus tataupa. 
Cuculus cayanus; see Piaya cayana. 
Cuculus melanorhynchus; see Coccy- 
zus mclacoryphus. 
Cuculus nacvius; see Tapera nacvia. 
Cuculus seniculus; see Coecyzus 
minor. 
Cuculus tingazu; see Piaya cayuna. 
Cuculus tinguacu; see Piaya cayana. 
Cuncuma lencogastris: 
Contracaccum hatiacti. 
Cupidonia cupido: see Tympanuclius 
cupido. 
Curucujus melanurus: 
Cyrnca semilunaris. 
Cyanocorar cayanus: 
Heterakis gallinac. 
Subulura papitlosa. 
Spiroptera saginata. 
Acuariía mamillaris. 
Cygnus atratus; see Chenopis atrata. 
Cygnus meclanocoryphus; see Sthene- 
lides melaucoriphus. 


see Micro- 


see Microcryp- 
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Cygnus olor; see Sthenelides olor. 

Cygnus olor domesticus; see Stheneli- 
des olor domesticus. 

Cypselus apus; see Micropus apus. 

Dacelo leachii: 

Thelazia dacelonis. 

Dafila acuta: 

Amidostomum anseris. 
Epomidiostomum uncinatum. 
Ascaridia galli. 

Dandalus rubecula; see Erithacus ru- 
becula. 

Daption capensis: 

Seuratia shipleyi. 

Dichocereus bicornis; see Dichoceros 
bicornis. 

Dichoceros bicornis: 

Microtetrameres contorta. 

Dicholophus cristatus; see Cariama 
eristata. 

Dicholophus margravi; 
cristata. 

Dicrurus adsimilis: 
Hadjelia inermis. 
Acuaria gracilis. 

Diomedea exulans: 
Seuratia shipleyi. 
Tetrameres certa. 

Diomedea melanophrys; see Thalas- 
sarche melanophrys. 

Diomedia exulans; see Diomedea ez- 
ulans. 
Diplopterus 
naevia. 

Dryobates major: 

Syngamus mucronatus (nomen nu- 
dum). 


see Cariama 


nacvius; see Tapera 


Dryocopus martius: 
Acuaria quadriloba. 
Eclectus pectoralis: 
Ceratospira vesiculosa. 
Eclcctus roratus: 
Habronema incerta. 
“Egret” (see also Casmerodius and 
Garzetta): 
Porrocaecum reticulatum. 
Elanus caeruleus: 
Physaloptera acuticauda. 
Iilanus leucurus: 
Physaloptera acuticauda. 
Electus pectoralis; see Eclectus pee- 
toralis. 


BULLETIN 140, UNITED STATES NATIONAL MUSEUM 


Eleothreptus anomalus: 
Subulura subulata. 
Subulura suctoria. 
Emberiza pecoris; see Molothrus ater. 
" Engoulevents" (goatsuckers) =Cap- 
rimulgidae: 
Subulura leprincei. 
Subulura subulata. 
“ Epervier " ;— Accipiter nisus. 
Erithacus rubecula: 
Acuaria subula. 
liupodotis senegalensis: 
Hadjelia parva. 
Histiocephalus tridens. 
Eupsittula pertinaa: 
Habronema incerta. 
Eupsittula solstitialis: 
Ascaridia hermaphrodita. 
Eurypyga helias: 
Ancyracanthopsis bilabiata. 
Eurystomus afer: 
Subulura recurvata. 
Subulura similis. 
Eurenura maguari: 
Ileterakis valdemucronata. 
Cyrnea excisa. 
Echinuria longeornata. 
Echinuria longevaginata. 
Falcinellus igneus; see Plegadis fal- 
cinellus. 
Falco aesalon; see Tinnunculus aesa- 
lon. 
Falco albicilla; see Haliaeetus albi- 
cilla. 
Falco albicollis; see Leucopternis al- 
bicollis. 
Falco apivorus; see Pernis apivorus. 
Falco ater; see Milvus migrans. 
Falco atricapillus; see Spizastur me- 
lanoleucus. 
Falco aurantius; see Falco deiroleucus. 
Falco biarmicus erlangeri: 
Physaloptera alata. 
Falco bidentatus; see Harpagus bi- 
dentatus. 
Falco brachydactylus; 
gallicus. 
Falco brasiliensis; 
plancus. 
Falco buteo; see Buteo buteo. 
Falco cachinans; see Herpetotheres 
cachinnans. 
Falco cayennensis; see Leptodon pal- 
liatus. 


see Circaetus 


see Polyborus 
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Falco cenchris; see Cerchneis nau- 
manni. 

Falco cherrug: 
Porrocaecum depressum. 
Habroucma leptoptera. 

Falco chrysactos; see Aquila chry- 
saetos. 

Falco cincraceus; see Circus pygar- 
gus. 

Falco coronatus; see Harpyhaliaetus 
coronatus. 
Falco cyancus; 
Falco degener; 

chima. 
Falco deiroleucus: 
Habronema leptoptera. 
Falco destructor; see Harpia harpyja. 
Falco dispar; see Elanus leucurus. 
Falco femoralis; see Rhynchofatco 
coerulescens. 
Falco furcatus; 
catus. 
Falco gallicus; see Circaetus gallicus. 
Falco gracilis; see Geranospiza caeru- 
lescens. 
Falco haliactus; see Pandion haliae- 
tus. 
Falco imperialis; see Aquila heliaca. 
Falco lagopus; see Buteo lagopus. 
Falco lanarius; see Falco cherrug. 
Falco lithofalco; see Tinnunculus reg- 
ulus. 
Falco longipennis: 
Physaloptera alata. 
Falco magnirostris; see Rupornis mag- 
nirostris. 
Falco milvus; see Milvus milvus. 
Falco minutus; see Accipiter super- 
ciliosus. 
Falco nacvius; see Aquila maculata. 
Falco nisus; see Accipiter nisus. 


see Circus cyaneus. 
see Milvago chima- 


see Elanoides forfi- 


Falco ornatus; see Spizactus ornatus. 

Falco palumbarius; see Astur gentilis. 

Falco palustris; see Circus buffoni. 

Falco pennatus; see Hieraaetus pen- 
natus. 

Falco peregrinus; see Rhynchodon per- 
egrinus. 

Falco pygargus; see Circus pygargus. 

Falco rufus; see Circus aeruginosus. 

Falco rutilans; see Lleterospizias mer- 
idionalis. 


Falco, species: 
Physaloptcra aeuticauda. 
Physaloptera alata. 
Physaloptera subalata. 
Falco subbuteo: 
llabronema leptoptera. 
Synhimantus denticulata. 
Physaloptera alata. 
Falco subbuteus; see Falco subbuteo. 
Falco swainsonii; see Gampsonyr 
swainsoni. 
Falco tinnunculus; see Cerchneis tin- 
nunculus. 
Falco tridentatus; see Astur trivir- 
gatus. 
Falco unicinctus; see Parabuteo uni- 
cinctus. 
Falco urubutinga; 
urubutinga. 
Falco ranthothoraz; see Micastur rufi- 
collis. 
Ficedula ficcdula: 
Acuaria muscicapac. 
Flammea flammca; see Tyto alba. 
Florida caerulea: 
Porrocaccum serpentulus. 
Contracaccum andersoni. 
Francolinus adspersus: 
Subulura poculum. 
Physaloptera brevicauda. 
Francolinus bicalcaratus: 
Ilcterakis brevispiculum. 
Ascaridia francolina. 
Subulura diffcrens. 
Subulura suctoria. 
Chcilospirura gruvcli. 
Francolinus gularis: 
Heterakis longecaudata. 
Francolinus sephaena: 
Subulura suctoria. 
Francolinus, species: 
Subulura gracilis. 
Fregata aquila: 
Contracaccum spiculigerum. 
Fulica atra: 
Amidostomum anscris. 
Amidostomum fulicac. 
Amidostomum raillicti. 
Epomidiostomum  orispinum. 
Tetrameres fissispina. 
Tetrameres globosa. 
Hystrichis wedli. 


see Urubutinga 


406 


Fulica leucoptera, 
Contracaecum spieuligerum. 
Fuligula cristata; see Fuligula fuli- 
gula. 
Fuligula ferina; see Aithyia ferina. 
Fuligula fuligula: 
Amidostomum aeutum. 
Amidostomum anseris. 
Epomidiostomum orispinum. 
Fuligula fusca; see Melanitta fusca. 
Fuligula marila; see Fulix marila. 
Puligula mollissima; see Somateria 
mollissima. 
Fuligula nigra; see Oidemia nigra. 
Fuligula. nyroca; see Nyroca nyroca. 
Fuliz marila: 
Amidostomum anseris. 
Fulmaris glacialis: 
Streptocara stellae-polaris. 
Gallinago paraguaiae: 
Tetrameres dubia. 
Gallinula chloropus: 
Amidostontum anseris. 
Porrocaecum ensicaudatum. 
Galloperdix spadicea: 
Heterakis longecaudata. 
Subuluru galloperdicis. 
Gallus gallus: 
Triehostrongylus tenuis. 
Synganus trachea. 
Heterakis beramporia. 
Heterakis brevispieulum. 
Heterakis gallinac. 
Heterakis pusilla. 
Heterakis putaustralis. 
Ascaridia brasiliensis. 
Asearidia compar. 
Ascaridia compressa. 
Ascaridia galli. 
Ascaridia grauulosa. 
Ascaridia lineata. 
Ascaridia styphloeerca. 
Subulura brumpti. 
Subulura differens. 
Subulura strongylina., 
Subulura suctoria. 
Hartertia gallinarum. 
Spiroeerca sanguinolenta (larva). 
Gongylonema ingluvieola. 
Cheilospirura hamaulosa. 
Dispharyne nasuta. 
Dispharyuz spiralis. 
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Gallus gullus—Continued. 


Streptoeara pectinifera. 
Synhimantus latieeps. 
Histiocephalus latieaudatus. 
Physaloptera gemina. 
Physaloptera truncata. 
Ozyspirura mansoni. 
Ozxyspirura parvovum. 
Tetrameres amerieana. 
Tetrameres confusa. 
Tetrameres fissispina. 

Gallus lafayettii: 

Heterakis pusilla. 

Gampsonyx swainsoni: 
Physaloptera acuticauda. 
Physaloptera alata. 

Garrulus glandarius: 

Acuaria anthuris. 

Garrulus glandarius cervicalis: 
Dispharynz laplantei. 

Garzetta garzetta: 

Ascaridia aegyptiaca. 

Gavia arctica: 

Contracaecum spieuligerum. 
Streptocara erassicauda. 
Streptocara tridentata. 
Eustrongylides tubifez. 

Gavia stellata: 

Contracaceum spiculigerum. 
Cosmocephalus aduneus. 
Streptocara crassicauda. 
Eustrongylides mergorum. 
Eustrongylides tubifez. 

Gecinus viridis; see Picus viridis. 

Gelochelidon nilotiea: 
Cosmocephalus obvelatus. 
Aneyracanthopsis bihamata. 

Gennaeus nyethemerus: 
Heterakis gallinae. 

Geopelia, species: 

Ascaridia longeeirrata. 

Geotrygon montana; see Oreopelia 
montana. 

Geranospiza caeruleseens: 
Physaloptera acuticauda. 
Physaloptera alata. 
Thelazia papillosa. 

Geranospizias caerulescens; see Ger- 
anospiza caerulescens. 

Glareola austriaca; see Glareola prat- 
incola. 

Glareola pratincola: 
Schistorophus spinulosus. 
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Glaucidium passcrinim: 
Heterakis dispar. 

Glaucionctta clangula: 
Amidostomum anscris. 
Epomidiostomum orispinum. 
Contracaecum micropapillatum, 
Contracaecum spiculigerum. 
Streptocara crassicauda. 

“Goose”: 

Ascaridia lineata. 

Grossiptodon  manschuricum ; 
Crossoptilon mantchuricum. 

“ Grouse " : 

Trichostrongylus pergracilis. 

Grus antigone; see Mathcioscna anti- 
gonc. 

Grus australiasiana; see Matheiscna 
rubicunda. 

Grus cincrea ; see Megalornis grus. 

Grus communis; see Megalornis grus. 

Grus grus; see Megalornis grus. 

Grus paradisea; see Tetrapteryx 
paradisca. 

Grus pavonina; see Balearica pavo- 
nina. 

Grus viridirostris; 
japonensis. 

Guara rubra: 
Sciadiocara umbellifera. 

Guira guira: 

Subulura forcipata. 

Gypaetus barbatus: 
Porrocaecum depressum. 

Gyps fulvus: 

Porrocaecum depressum. 

Hacmatopus ostralegus: 
Contracaecum spiculigerum. 
Schistorophus aulieatina. 

Halcyon chelicutensis; see Chelicutia 
chclieuti. 

Haliacctus albicilla: 

Porrocaccum angusticolle. 
Porrocnecum depressum. 

IIaliaectus lcucoecphalus: 
Contracaccum  haliacti. 

Haliactus leucogaster; sce Cuncuma 
icucogastris. 

Halieus brasiliensis; see Phalacrocor- 
ar vigna, 

Harelda glacialis; see Clangula hye- 
malis. 

Harpagus bidentatus: 

Habronema leptoptera. 


3612—27 28 


see 


see Meyalornis 
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Harpia harpyja: 
Thelazia papillosa. 

Harpyhaliaétus coronatus: 
Physaloptera acuticanda. — 
Physaloptena alata. 

“Hawk”: 
Physaloptera alata chevrenzi. 

Heliotreptus anomalus ; see Elcotlirep- 
ius anomalus. 

Helotarsus albicilla; 
albicilla. 

Helotarsus ccaudatus ; see Tcrathopins 
ecaudatus. 

Terodias egretta: see Casmerodius alba 
egretta. 

Herodias tricholor ; 


see Haliaeetus 


see Hydranassa 


tricolor. 
“ Heron cendre"- Ardea cinerea. 
“ Héron pourpré” (purple heron)= 


Phoyr purpurea. 

dicrpetotheres cachinnans: 
Habroncma leptoptera. 
Physaloptera acuticauda. 
Physaloptera alata. 

Hetcrospizias meridionalis: 
Physaloptera acuticauda. 
Porrocaccum depressum. 

Hieraaetus fasciatus: 

Porrocaccum depressum. 

Hieraactus pennatus: 

Porrocaccum depressum. 
Physaloptera alata. 

Himantopus himantopus: 
Amidostomun chevrcuzt. 
Porrocaccum ensicaudatum. 
Porrocaccum heteroura. 

Chevreuria revoluta. 
Tetrameres nouvcli. 

Himantopus melanopterus ; see Himan- 
topus himantopus. 

ilirundo riparia; see Riparia riparia. 

Hirundo rustica: 

Acuaria attenuata. - 

][irundo urbica; see Chelidonaria 
urbica. 

Iloubara. macquecni: 

Subulura suctoria. 
Hartertia rotundata. 

IIoubara undulata: 
Subulura rima. 
Subulura suctoria. 
Hartertia confusa. 
Hartertia rotundata. 
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Hydranassa tricolor: 
Contracaecum microcephalum. 
Hydrochclidon nigra; see Chlidonias 
nigra. 
Hydroprogne caspia: 
Schistorophus acanthocephalicus. 
Hydropsalis climacocerca: 
Subulura subulata. 
Subulura suctoria. 
Hylotomus pileatus; see Phloeotomus 


pileatus. 

Hypotriorchis subbuteo; see Falco 
subbuteo. 

Ibis aethiopica; see Threskiornis 
aethiopicus. 


Ibis falcinellus; see Plegadis falcinel- 
lus. 

Ibis guarauna ; see Plegadis guarauna. 

Ibis ibis: 

Contracaecum punctatum. 

Ibis nudifrons; see Phimosus nudi- 
frons. 

Ibis rubra: see Guara rubra. 

Icteridae: 

Ozxyspirura tanasijtchuki. 

Icterus cristatus; see Ostinops decu- 
manus. 

Icterus croconotus: 

Oryspirura cephaloptcra. 

Irrisor erythrorhynchus; see Phoeni- 
culus purpureus. 

Ithagenes | cruentus; 
cruentus. 

Ithaginis cruentus: 
Heterakis isolonche. 
Ascaridia galli. 

Izobrychus minutus: 
Synhimantus brevicaudata. 

Kakatoe sulphurea: 

Ascaridia hermaphrodita. 

Kaupifalco monogrammicus: 
Synhimantus subrecta. 

Lagopus lagopus: 

Hcterakis gallinae. 
Ascaridia borealis. 
Ascaridia compar. 

Lagopus mutus: 
Hcterakis gallinac. 
Ascaridia borealis. 

Lagopus scoticus: 
Trichostrongylus pergracilis. 
Syngamus trachea. 
Heterakis gallinae. 

Lampronessa sponsa; see Aix sponsa. 


see Ithaginis 
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Lanius collurio: 
Viguiera euryoptera. 
Acuaria cordata. 
Lanius excubitor: 
Viguiera euryoptera. 
Lanius excubitor dodsoni: 
Spirocerca sanguinolenta (larva). 
Lanius minor: 
Hartertia zakharowi. 
Viguicra euryoptera. 
Cheilospirura rotundata. 
Physaloptera bilabiata. 
Lanius rufus; see Lanius senator. 
Lantus senator: 
Viguiera. euryoptera. 
Acuaria cordata. 
Lanius, species: 
Microtetrameres inermis. 
Larus argentatus; see Larus varius. 
Larus argentoides; see Larus varius. 
Larus canus: 
Contracaecum spiculigerum. 
Seuratia shiplcyi. 
Cosmocephalus aduncus. 
Cosmocephalus obvelatus. 
Larus capistranus; see Larus ridi- 
bundus. 
Larus fuscus: 
Cyathostoma lart, 
Contracaccum spiculigerum. 
Cosmocephalus obvelatus. 
Larus glaucus; see Larus hyperboreus. 
Larus hyperboreus: 
Cosmocephalus aduncus. 
Cosmocephalus obvelatus. 
Larus marinus: 
Contracaccum spiculigerum. 
Cosmocephalus aduncus. 
Cosmocephalus obvelatus. 
Larus maximus; see Larus marinus. 
Larus medius; see Larus hyperboreus. 
Larus ridibundus: 
Cyathostoma lari. 
Contracaecum spiculigerum. 
Cosmoccphalus aduncus. 
Cosmoccphalus diesingi. 
Cosmocephalus obvelatus. 
Streptocara tridentata. . 
Larus, species : 
Cyathostoma lari. 
Rusguniella elongata. 
Larus tridactylus; see Rissa tridac- 
tyla, 
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Larus varius: 
Contracaecum spiculigerum. 
Cosmoccphalus aduncus. 
Cosmocephalus obvelatus. 
Lepidocnas speciosa: 
Ascaridia columbae. 
Leptodon cayennensis; see Leptodon 
palliatus. 
Leptodon palliatus: 
Physaloptera acuticauda. 
Physaloptera alata. 
Leptoptila rufarilla; 
vufaxilla. 
Leptoptilos crumeniferus: 
Echinuria leptoptili. 
Eustrongylides africanus. 
Leptoptilos dubius. 
Echinuria hargilae. 
Leptoptilus crumenifer; 
tilos crumeniferus. 
Leptoptilus dubius; 
dubius. 
Leptotila rufaxilla: 
Ornithostrongylus fariai. 
Lestris parasitica; see Stercorarius 
parasiticus. 
Lestris pomarinus; 
pomarinus. 
Leucopternis albicollis: 
Habroncma. leptoptera. 
Limnocryptes gallinula: 
Echinuria horrida. 
Lophoceros semifasciatus: 
lladjelia inermis. 
Lophophorus impejanus: 
Heterakis isolonche. 
Hetcrakis longecaudata. 
Lophophorus impeyanus; see Lopho- 
phorus impejanus. 
Lophortyz californicus: 
Habronema incerta. 
Lophostriz cristata: 
Spiroptcra penihamata. 
Lophotis ruficrista: 
Hartertia obesa. 
Hartertia rotundata. 
Lurocalis semitorquatus: 
Subulura subulata. 
Subulura suctoria, 
Luscinia luscinia: 
Porrocuecum ensicaudatum., 
Luscinia philomcla; see Luscinia lus- 
cinta. 


see Leptotila 


see Leptop- 


see Leptoptilos 


see Coprotheres 
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Luscinia rubecula; see Erithacus rube- 
cula. 

Lyrurus tetriz: 
Ornithostrongylus hastatus. 
Ascaridia compar. 

Ascaridia magnipa pilla. 

Mackenziuena leachit: 
Spiroptera saginata. 

Macrodipteryz longipennis: 
Subulura leprincet, 

Macrodipteryr | macrodipterus; 
Macrodipteryxz longipennis. 

Macropygia nigrirostris: 
Ascaridia australis. 

Malacoptila. torquata: 

Subulura forcipata. 
Subulura strongylina. 
Subulura travassosi. 

Mareca. penclope: 

Amidostomum anseris. 
Epomidiostomun orispinum. 
Epomidiostomum uncinatum. 
Echinuria uncinata. 

Mathewsena antigone: 
Ascaridia cristata. 

Ascaridia stroma. 

Mathewsena rubicunda: 
Porrocaccum serpentulus, 

M egacephalon. maleo: 

Hetcrakis longecaudata. 

Megatoperdiz himalayanus: 
IIcterakis macroura. 

Megaloperdix nigelii; see Megaloper- 
dix himalayanus. 

Megalopterus hawatiensis; see Micra- 
nous hawaiiensis. 

Megalornis grus: 

Porrocaccum serpentulus. 
Ascaridia stroma. 
Schistorophus bicuspis. 

Mcgalornis japoncnsis: 

Cyathostoma variegatum. 

Megaquiscalus major: 
Thelazia cirrura. 

Melanerpes flavifrons; 
flavifrons. 

Melanitta deglandi: 
Yscria californica. 


See 


see Centurus 


Mclanitta fusca: 
Amidostomum acutum. 
Amidostomum anscris. 
Epomidiostomum orispinum. 
Streptocara crassicauda. 
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Meleagris gallopavo: 
Syngamus trachea, 
Heterakis gallinae. 
Subulura brumpti. 
Subulura suctoria. 
Chcilospirura hamulosa. 
Dispharynz spiralis. 
Oryspirura mansoni. 
Tetrameres conf usa. 
Tetrameres fissispina. 

Melierax gabar: 
Physaloptera galinieri. 


Merganser castor; see Mergus mer- 
ganser. 

Merganser serratus; see Mergus ser- 
ralor. 


Mergellus albellus: 
Eustrongylides mergornm. 
Mergus albcllus; see Mergellus albel- 
lus. 
Mergus merganser: 
Contracaecum. spieuligerum. 
Streptocara erassieauda. 
Tetrameres fissispina. 
Eustrongylides mergorum. 
Hystrichis coronatus. 
Mergus serrator: 
Cosmocephalus obvelatus. 
Streptocara crassicauda. 
Eustrongylides mergorum. 
Il ystrichis varispinosus. 
Merops apiaster: 
Schistorophus bidens. 
Merula. merula; see Turdus merula. 
Merula nigra; see Turdus merula, 
Micranous hawaiiensis: 
Contracaecum magnipapillatum. 
Mierastur ruficollis: 
ITabronema leptoptera. 
Microcarbo pygmacus; see Phalacro- 
corar pyImacus. 
Microcrypturus parvirostris: 
Subulura olympioi. 
Microcrypturus tataupa: 
Subulura strongylina. 
Microdactylus cristatus; see Cariama 
eristata. 
Mieropogon, species ; see Capito, species. 
Micropus apus: 
Syngamus trachea. 
Milvago chimachina: 
Porrocaccum depressum. 
Milvus ater; see Milvus migrans. 


BULLETIN 140, UNITED STATES NATIONAL MUSEUM 


Milvus govinda; see Milvus migrans 
govinda. 
Milvus ictinus; see Milvus milvus. 
Milvus korsechum ; see Milvus migrans. 
Milvus migrans: 
Porrocaecum depressum. 
Habronema leptoptera. 
Habronema mansioni. 
Dispharyuz reetovaginata. 
Milvus migrans govinda: 
Porrocaecum angusticollc. 
Milvus milvus: 
Porrocaecum depressum. 
Habronema leptoptera. 
Milvus regalis; see Milvus milvus. 
Mimus polyglottos: 
Porrocaecum ensicaudatum. 
Mimus polyglottus; see Mimus poly- 
glottos. 
Molothrus ater: 
Habronema leptoptera. 
Momotus brasiliensis; see Momotus 
momota. 
Momotus momota: 
Oxyspirura cephaloptera. 
Monacha morpheus; see Monasa mor- 
phocus. 
Monacha nigra; see Monasa nigra. 
Monasa leucops; see Monasa mor- 
phoenus. 
Monasa morphocus: 
Subulura forcipata. 
Subulura strongylina. 
Subulura travassosi. 
Monasa nigra: 
Subulura forcipata. 
Subulura strongylina. 
Subulura travassosi. 
Monast nigrifrons: 
Subuluru travassosi. 
Monasa tenebroso; see Chelidoptera 
tenebrosa. 
Monasa torquata; see Malacoptila tor- 
quata. 
Monusa. tranquilla; see Monasa nigra. 
Mouticola sazxalilis: 
Porrocaecum ensieaudatum. 
Motacilla alba: | 
Porrocaecum ensicaudatum. 
* Mouette” (European gull) ;—Zarus, 
species. 
Muscicapa 
ficedula. 


atricapilla; see Ficedula 
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Mycteria americana: 
Contracaccum multipapillutum. 
M yiopsitta monachus: 
Habronema incerta. 
“ Nandou “=Rhea rothschildi. 
Necrosyrtcs monachus: 
Porrocaccum depressum. 
Neoplirou monachus; see Necrosyrtos 
monachus. 
Neophron percnopterus; see Neophron 
perenopterus. 
Neophron perenoplerus: 
Habronema tulostoma. 
Nesochen sandvicensis: 
Heterakis dispar. 
Streptocara crassicauda. 
Nettion carolinense: 
Echinuria uncinata. 
Nettion crecca: 
Amidostomum acutum. 
Amidostomum anseris. 
Epomidiostomum orispinum. 
Nicticoraz violacens; see Nyctanassa 
violacea. 
Nisactus fasiatus; see Hieraaetus fas- 
ciatus. 
Nisus communis; see Accipiter nisus 
Nonnula rubecula: 
Subulura strongylina. 
Subulura travassosi. 
Nothocrax urumutum: 
Ozxyspirura heteroclita. 
Nothura maculosa: 
Subulura olympioi. 
Nucifraga caryocatactes: 
SYNYAMUS parvus, 
Acuaria anthuris. 
Eustrongylides papillosus. 
Numenius arquatus: 
Schistorophus longicornis. 
Eustrongylides mergorunt. 
Hystrichis neglectus. 
Numida melcagris: 
Heterakis brevispiculum. 
Hetcrakis gallinae. 
Ascaridia compar. 
Ascaridia galli. 
Ascaridia numidac. 
Subulura differens. 
Dispharynz spiralis. 
Streptocara pectinifera. 
Numida mitrata rikiwae: 
Subulura acuticauda. 
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Numida papillosa transvaalensis: 
Ascaridia numidde. 

Subulura suctoria. 

Numida ptilorliyncha ; see Numida me- 
leagris. 

Numida rikwae; see Numida mitrata 
rikwac. 

Nyctale tengmalmi; see Cryptoglauc 
funerea. 

Nyctanassa violacea: 
Porrocaccum serpentulus. 
Tetramercs micropenis. 

Nycetea nyetea: 
Porrocaąaceum depressum. 
Porrocaceum spirale. 

Nycliardea grisea; see 
nycticoraa. 

Nyctibius acthereus: 
Subulura subulata. 
Subulura suctoria. 

Nyctibius grandis: 
Subulura subulata., 
Subulura suctoria. 


N ycticora.c 


Nyctibius griseus jamaicensis: 
Subulura forcipata. 
Subutura strongylina. 
Subulura suctoria. 

Nyctibius jamaicensis; see Nyctibius 
griscus jamaicensis. 

Nycticoraz europacus; see Nycticorar 
nycticoraa. 

Nycticorax griseus; 
nycticorar. 


see Nycticorar 
Nycticorax nycticorar: 
Porrocaceum reticulatum. 
Porrocaceum serpentulus. 
Contracaccum microcephalumn. 
Cantracaccum rosarium. 
Syuhimantus sagittata. 
Teirameres gynaccophila. 
Nycticorax, species: 
Contracaecum rosarium. 
N yclidromus atbicollis: 
Subulura subulata. 
Subutura suctoria, 
Spiroptera saginata. 
Nyctidromus gulancnsis derbyanus: 
Subulura forcipata. 
Nyctipolus nigrescens: 
Subulura suctoria. 
Nyctiprogne lcucopyta : 
Splroptera saginata. 
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Nyroca clangula; Glaucionetta 
clangula. 
Nyroca ferina; see Aithyia ferina. 
Nyroca fuligula; see Fuligula fuli- 
gula. 
Nyroca marila; see Fuliz marila. 
Nyroca nyroca: 
Tetramcres, species. 
Odontophorus capueira: 
Heterakis fariai. 
Subulura strongylina. 
Odontophorus guianensis: 
Subulura strongylina. 
Ocdienemus capensis: 
Hartertia obesa, 
Oedicnemus crepitans; see Oedicnemus 
ocdicnemus. 
Oedicnemus oedienemus: 
Porrocaecum cnsieaudatum. 
Porrocaceum heteroura. 
llartertia rotundata. 
Oedicnemus vermicularis; see Oedic 
nemus vermiculatus. 
Oedicnemus vermiculatus: 
Hartertia rotundata. 
Oidemia deglandi; see Melanitta de 
glandi. 
Oidemia fusca; see Melanitta fusca. 
Oidemia nigra: 
Amidostomum acutum. 
Amidoslomum anscris. 
Amidostomum monodon. 
Epomidiostomum orispinum. 
Epomidiostonum uneinatum. 
Oreopelia montana: 
Ascaridia magalhaesi. 
Oriolus auratus: 
Hadjelia inermis. 
Acuaria gracilis. 
Oriolus galbula; see Oriolus oriolus. 
Oriolus oriolus: 
Acuaria cordata. 
Ortyx virginianus; see Cotinus vir- 
ginianus. 
Ostinops decumanus: 
Spiroptera saginata. 
Otis afroides; see Afrotis afra afra- 
oides. 
Otis houbara; see Houbara undulata. 


see 


Otis macqueeni; see Houbara mac- 
queeni. 
Otis ruficresta; see Lophotis rufi- 


erista. 
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Otis tarda: 

Trichostrongylus tenuis. 
Ornithostrongylus papillatus. 
Syngamus trachea. 
Helerakis gallinae. 
Heterakis papillosa. 

Otis tetrax: 

Heterakis gallinae. 
Heterakis papillosa. 
Subulura forcipata. 
Histiocephalus laticaudatus. 

Otus brachyotus; see Otus flammeus. 

Otus choliba: 

Subulura acutissima. 
Spiropiera penihamata. 
Spiroptera saginata. 
Ozxyspirura brevisubulata. 

Otus flammeus: 

Porrocaceum spirale. 
Synhimantus laticeps. 

Otus leucotis: 
Subulura similis. 

Otus vulgaris; see Asio otus. 

Palaeornis fasciatus; see Psittacula 
fasciata. 

Pandion haliaetus: 
Porrocaecum angusticolle. 
Spiroptera tenuicollis. 

Parabuteo unicinctus: 
Habronema leptoptera. 
Cheilospirura reeta. 
Physaloptera acuticauda. 
Physaloptera alata. 
Physaloptera inflata. 

Passer domesticus: 
Microtetrameres inermis. 

Passer domesticus tingitanus: 
Spirocerea sanguinolenta (larva). 

Pavo cristatus: 

Syngamus trachea. 
Pseudaspidodera pavonis. 
Heterakis gallinae. 
Heterakis hamulus. 
Cyrnea bulbosa. 
Ozxyspirura mansoni. 

Pavo muticus: 

Heterakis hamulus. 
Pseudaspidodera pavonis. 
Cyrnea bulbosa. 
Cheilospirura pavonis. 

Pavo spicifer; see Pavo muticus. 

Pclecanus amcricanus; see Pelecanus 
crythrorhynchos. 
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Pelecanus carbo; Phatacrocoraz 
carbo. 
Pelecanus conspicillatus: 
Contracaecum spicutigcrum. 
Pelecanus crispus: 
Contracaccum micropapillatum. 
Pelecanus crythrorhynchos: 
Contracaccum spiculigcrum. 
Pclecanus fuscus; see Pelecanus oc- 
cidentalis. 
Pelecanus occidentalis: 
Contracaccum spiculigerum. 
Pelecanus onocrotalus: 
Syngamus trachea. 
Contracaecum spiculigerum. 
Gnathostoma pelecani. 
Pelecanus pygmaeus; see Phalacroco- 
rar pygmaeus. 
Pelecanus rufeseens: 
Eustrongylides africanus. 
Pelecanus, species : 
Contracaecum micropapillatum. 
Contracaccum spiculigerum. 
Synhimantus raillicti. 
Pelecanus trachyrhynchus; see Pele- 
canus erythrorhynchos. 
Pelidna alpina: 
Schistorophus longicornis. 
Echinuria horrida. 
Penelope humeralis (this host uniden- 
tifiable) : 
Ascaridia serrata. 
Penelopc, species : 
Thelazia lutzi. 
Perdiz cinerea; see Perdix perdiz. 
Perdix coturnix; see Coturnix cotur- 
nio. 
Perdiz dentata; 
guianensis. 
Perdix gracca; see Alectoris graeca. 
“Perdix grecque”; see Alectoris 
graeca. 
Perdix perdiz: 
Trichostrongylus tenuis. 
Syngamus trachea. 
Hcterakis gallinae. 
Ascaridia compar. 
“Perdix rouge ”=Alectoris rufa. 
Perdix saxatilis; see Alectoris graeca 
saxatilis. 
Perdix, species: 
Heterakis brasiliana. 
* Perdrix de roche ”=Alcetoris graeca 
saratilis. 


see 


see Odontophorus 
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Pernis apivorus: 
Porrocaecum depressum. 
Physaloptera alata. 
Pernis, species: 
Porrocaccum angusticolle. 
Phalacrocorax aristotclis: 
Contracaecum spiculigerum. 
Phalacrocorax ater: 
Contracaecum spiculigerum. 
Phalacrocoraz auritus: 
Contracaccun spiculigerum. 
Phalacrocoraz carbo: 
Syngamus microspiculum. 
Contracaccum spiculigcrum. 
Desmidocerca aerophila. 
Echinuria squamata. 
Eustrongylides nwrgorum. 
Eustrongylides excisus. 
Phatlacrocoras fuscicollis: 
Contracaecum spiculigerum. 
Phalacrocorax graculus, see Phalacro- 
corax aristotelis. 
Phalacrocorax javaniscus: 
Contracaccum spiculigerum. 
Phalacrocorax pelagicus: 
Contracaccum spiculigerum. 
Phalacrocorar pygmaeus: 
Contracaecum spicutigerum. 
Eustrongylides excisus. 
Phalacrocorax sulcirostris; see Phalu- 
crororax ater. 
Phalacrocorax urile: 
Contracaecum spiculigerum. 
Phalacrocorax verrucosus: 
Contracaccum spiculigcrum. 
Streptocara cirrohamata. 
Phalacrocoraz vigua: 
Contracaecum spiculigerum. 
Phasianus chrysomelas; see Phasianus 
colchicus chrysomelas. 
Phasianus colchicus: 
Trichostrongylus tenuis. 
Syngamus trachea. 
Hcterakis gallinae. 
Heterakis isolonchc. 
Heterakis neoptastica. 
Phasianus colchicus chrysomelas: 
Hcterakis isolonche. 
Phasianus colchicus satscheuensis: 
Hetcralkis neoplastica. 
Phasianus gallus; see Gallus gallus. 
Phasianus nycthemerus; see Gennaeus 
nycthemcrus. 
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Phasianus pictus; see Chrysolophus 
pictus. 
Phasianus 

reevesii. 
Phasianus satscheunensis; see Phasi- 
anus colchicus satscheuensis. 
Phasianus veneratus; see Kyrmaticus 
reevesii. 

Phasianus versicolor: 
Heterakis gallinae. 
Phimosus infuscatus; 

nudifrons. 
Phimosus nudifrons: 
Hystrichis acanthocephalicus. 
Phlegocnas luzonica: 
Ascaridia columbae. 
Phloeotomus pileatus: 
Acuaria quadriloba. 
Phlogocnas luzonica; see Phlegoenas 
luzonica. 
Phoenicopterus roseus: 
Porrocaecum serpentulus. 
Echinuria phocnicopteri. 
Tetrameres coceincd. 
Phocthornis pretrei: 
Serticcps vulvoinflatus. 
Phoyxs purpurea: 
Porrocaecum. reticulatum. 
Porrocaecum serpentulus. 
Contracaecum microcephalum. 
Synhimantus invaginata. 
Synhimantus sagittata. 
Piaya cajanca; see Piaya cayana. 
Piaya cayana: 
Subulura carlosi. 
Subulura forcipata. 
Subulura reclinata. 
Subulura. strongylina. 
Subulura subulata. 
Spiroptera saginata. 
Pica caudata; see Pica pica. 
Pica pica: 
Syngamus pugionatus 
dum). 
Syngamus trachca. 
Porrocaecum ensicaudatum. 
Acuaria anthuris. 
Acuaria cordata. 
Picus campestris; see Colaptes campe- 
stris. 
Picus canus: 
Syngamus mucronatus (nomen nu- 
dum). 
Syngamus trachea, 


recvesi; see Syrmaticus 


see Phimosus 


(nomen nu- 
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Picus grammicus; see Celeus gram- 
micus. 

Picus jumana; see Celcus jumana. 

Picus major; see Dryobates major. 

Picus martius; see Dryocopus mar- 
tius. 

Picus viridis: 
Syngamus trachea. 
Acuaria quadriloba. 

“Pie grièche à Tête rouge” = Lanius 
senator. 

Pilherodius pileatus: 
Porrocaecum serpentulus. 

Pionus fuscus: 
Ascaridia hermaphrodita. 

Pionus menstruus: 
Ascaridia hermaphrodita. 

Pionus (Psittacus) aestivus; see Ama- 
zona aestiva. 

Pionus (Psittacus) aracanga; see Ara 
macao. 

Pionus (Psittacus) ararauna; see Ara 
ararauna. 

Pionus (Psittacus) dominicensis; see 
Amazona vittata. 

Pionus (Psittacus) festivus; see Ama- 
zona festiva. 

Pionus (Psittacus) leucocephala; see 
Amazona leucocephala. 

Pionus (Psittacus) leucotis; see Pyr- 
rhura leucotis. 

Pionus (Psittacus) menstruus; 
Pionus menstruus. 

Pionus (Psittacus) pertinax; see Ara- 
tinga pertinax. 

Pionus (Psittacus) phoenicurus; see 
Pyrrhura molinae. 

Pionus (Psittacus) pulverulentus; see 
Amazona farinosa. 

Pionus (Psittacus) 
Pionus fuscus. 

Pionus (Psittacus), species; see Psit- 
tacus, species. 

Pionus (Psittacus) sulfureus; see Ka- 
katoc sulphurca. 

Pionus (Psittacus) vinaceus; see Ama- 
zona vinacea. 

Pisorhina atricapilla; see Otus choliba. 

Platalca ajaja; see Ajaia ajaja. 

Platalca leucorodia: 
Tctramercs coccinea. 
Eustrongylides africanus. 

Platycercus adscitus: 
llabronema incerta. 


see 


purpureus; see 
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Platycercus barnardi; see Barnurdius 
barnardi. 

Platycercus exzimius: 
Jllabroncnia incerta. 

Platycercus palladieeps; see Platycer- 
cus adseitus. 

Platycichla flavipes: 
Microtetrameres pusilla. 

Plegadis falcincllus: 
Echinuria contorta. 
lHystrichis orispinus. 

Plegadis guarauna: 
Echinuria calcarata. 

Plocepasser mahali: 
llartertia obesa. 
Hartertia rotundata. 

Plotus anhinga; see Anhinga anhinga. 

Plotus lavaillanti; see Anhinga rufa. 

Plotus melanogaster; see Anhinga me- 
lanogastris. 

Plotus novae-hollandiae; see Anhinga 
noruehollandiae. 

Plotus rufus; see Anhinga rufa. 

Pluvialis apriearia: 
Porrocaccam eusicaudalum,. 
Porrocaecum hcteroura. 
Porrocaecum semiteres. 
Eustrongylides mergorum. 

Podager nacunda: 
Ascardia amblymoria. 
Subulura forcipata. 
Subulura strongylina, 
Subulura subulata. 
Subulura suctoria. 

Podiceps auritus; see Colymbus auri- 
tus. 

Podiceps capensis; see Colymbus rufi- 
collis capensis. 

Podiceps eristatus; see Colymbus cris- 
tatus. 

Podiceps dominicensis; see Colymbus 
dominicus. 

Podiceps fluviatilis; see Colymbus rufi- 
collis. 

Podiecps minor; see Colymbus rufi- 
collis. 

Podiceps nigricollis; 
nigricollis. 

Pococcphalus sencgalus; sce Poicepha- 
lus scnegalus. 

Poicephalus senegalus: 
Habronema incerta. 


see Colymbus 


Polyborus plancus: 
Porrocaccum depressum. 
Procellaria anglorum; see Puffinus 
puffinus. 
Prodiceps 
cristalus. 
Prodiccps minor; see Colymbus rufi- 
collis. 
Protogerys virescens; see Brotogeris 
virescens, 
Pseudotantalus ibis; see Ibis ibis. 
Psittacula fasciata: 
llabroucma iuccrta. 
Psittacus sinensis; see Eclectus pec- 
toralis. 


cristatus; see Colymbus 


Psittucus, species: 
Ascaridia hermaphrodita. 

Psophia viridis: 
ITeterakis arquata. 
Heterakis psophiac. 

Pternistes, species; see Pternistis, 
species. 

Pternistes swainsoni; 
swainsoni. 


see Pternistis 
Pternistis, species: 
Hartertia annulata. 
Pternistis swainsoni: 
Subulura suctoria. 
Ptilopachus petrosus: 
Acuaria ptilopachydis. 
Ptilopachys fuscus; see Ptilopachus 
petrosus. 
Puffinus kuhli; see Calonectris kuhlii. 
Puffinus puffinus: 
Seuratia procellariae. 
Pulsatrix perspicillata: 
Spiroptera saginata., 
Tetrameres paradoza. 
Pyrrhocoraz alpinus; see Pyrrhocorax 
graculus. 
Pyrrhocoraz graculus: 
Syngumus trachea. 
Acuaria cordata. 
Pyrrhocorax pyrrhocoraz: 
Acuarta anthuris. 
Pyrrhura leucotis: 
Ascaridia hermaphrodita. 
luabronema incerta. 
Pyrrhura molinac: 
Ascaridia hermaphrodita. 
Querquedula circia; see Querquedula 
querquedula. 
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Querquedula Nettion 
crecca. 
Querqucdula querquedula: 
Amidostomum anseris. 
Hystrichis negleetus. 
Quiscalus major; see Megaquisealus 
major. 
Quiscalus quiseula: 
Dispharyna spiralis. 
kallus cayennensis; see Creciscus viri- 
dis. 
Ramphastos monilis: 
Habroncma unilateralis. 
Ramphastos, species : 
Thelazia digitata. 
Ramphastos vitellinus: 
Habronema unilateralis. 
Dispharynz crassissima. 
“Rapace nocturne" (owl): 
Habronema monoptera. 
Ramphastus, species; see Ramphastos, 
species. 
Rhamphaslos | erythrorhynehus ; 
Ramphastos monilis. 
Rhamphastos vitellinus; see Ramphas- 
tos vilellinus. 
Rhea americana; see Rhea rothschildi. 
Rhea rothschildi: 
Dcletrocephalus dimidiatus. 
Hetcrakis parisi. 
Ascaridia orthocerea. 
Spirura uncinipenis. 
Spirura zsehokkei. 
Rhizothera longirostris: 
Heterakis interlabiata. 
Rhynchodon peregrinus: 
Porroeaecum depressum. 
Rhynchofaleo coerulescens: 
Synhimantus recta. 
Rhynehotus rufeseens: 
Helerakis brasiliana. 
Subulura olympioi. 
Riparia riparia: 
Acuaria atlenuata. 
Rissa tridaetyla: 
Contraeaccum spiculigerum. 
Rupornis magnirostris- 
Habronema leptoptera. 
Thelazia. campanulata. 


creeea,; see 


see 


Salicaria turdoides; see Aeroeephalus | 


arundinaeeus. 

Sacieola rubetra: 
Acuaria tenuis. 

Scolopax gallinula; see Limnocryptes 
gallinula. 
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Scolopax major; see Capella media. 

Scops leucotis; see Otus leucotis. 

Sephina franeolinus; see Francolinus 
sephaena. 

Setroehalcis rufa: 

Subulura subulata. 
Subulura suctoria, 
Setochalcis voeifera: 
Subulura forcipata. 
Subulura suctoria. 

Somateria dresscri: 
Amidostomum anseris. 

Somateria mollissima: 

Amidostomum aculum. 
Amidostomum mollissima. 
Epomidiostomum orispinum. 
Eustrongylides mergorum. 

Spizaetus mauduyti; see Spizaetus or- 
natus. 

Spizaetus ornatus: 

Physaloptera acutieauda. 
Physatoptera atata. 

Spizastur mclanoleucus: 
Physatoptera acuticauda. 
Physaloptera alata. 

Spiziaster melanoleucus; see Spizas- 
tur melanolcucus. 

Squatarota helvetiea; see Squatarola 
squatarola. 


Squatarola squatarola: 

Porrocaecum ensicaudalum. 

Porrocaecum heteroura, 

Porrocaceum semiteres. 

Schistorophus bieuspis. 

Stenopsis candicans; see Thermochal- 
cis candicans. 
Stereorarius parasiticus: 

Contracaecum spiculigerum. 

Sterna arctica; see Sterna paradisaea. 

Slerna easpica; see Hydroprogne cas- 
pia. 

Sterna hirundo: 

Sehistorophus aeanthocephalieus. 
Sterna nigra; see Chlidonias nigra. 
Sterna. paradisaea: 

Cosmoeephalus obvelatus. 

Sterna risoria; see Geloehelidon nilo- 
tica. 
Sthenelides melaneoriphus: 

Teirameres fissispina. 

Sthenelides olor: 

Heterakis eireumvallata. 

Hysirichis eygni. 

Hystrichis orispinus. 
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Sthenelides olor domesticus: 
Echinuria uncinata. 

Stictoenas arquatrix; 
arquatriz. 

* Stork, black "=Ciconia nigra. 

Streptopelia risoria: 

Ascaridia columbae. 

Streptopelia turtur: 
Ascaridia columbae. 

Strix alba; see Tyto alba. 

Strix albomarginata; see Ciccaba hu- 
hula. 

Strix aluco: 

Porrocaccum depressum. 
Porrocaecum spirale. 

Striz atricapilla; see Otus choliba. 

Strix brachyotus; see Asio flammeus. 

Strix bubo; see Bubo bubo. 

Strix dasypus; see Cryptoglaux fu- 
nered. 

Striz flammea; see Tyto alba. 

Strix griscata; see Lophostrix cris- 
tata. 

Strir nivea; see Nyctea nyclea. 

Strix noctua; see Carine noctua. 

Strix nyetca; see Nyctca nyctea. 

Strix otus; see Asio otus. 

Strix passerina; see Carine noctua. 

Striz, species: 

Subulura lutzi. 
Spiroptera penihamata. 

Strix stridula; see Strix aluco. 

Strix tangmalmi; see Cryptoglaua fu- 
nerea. 

Strix torquata ; see Pulsatrix perspicil- 
lata. 

Struthio australis; 
melus. 

Struthio camelus: 
Ornithostrongylus douglasi. 
Codiostomum struthionis. 

Struthio camelus molybdophanes: 
Codiostomnm struthionis, 

Struthio molybdophanes; see Struthio 
camelus molybdophanes. 

Sturnus vulgaris: 

Syngamus pugionatus (nomen nu- 
dum). 

Syngamus trachea. 

Porrocaccum ensicaudatwum. 

Porrocaccum heteroura. 

Spiroptera turdi. 

Surnia passerina; see Glaucidium pas- 
serinum. 


see Columba 


see Struthio ca- 
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Sylvia palustris; 
palustris. 
Sylvia rubecula; see Erithacus rubc- 
cula. 
Sylvia turdoides; 
arundinaceus. 
Syrmaticus reeresii: 
Syngamus trachea. 
Heterakis gallinae. 
Syrnia aluco; see Strix aluco. 
Syrnia nyctea ; see Nyctea nyctea. 
Tachypetes aquila; see Frcgata aquila. 
Tachyphouus cristatus brunncus: 
Microtctrameres minima. 
Tadorna beloni; see Tadorna tadorna. 
Tadorna tadorua: 
Cyalhostoma tadornae. 
Heterakis dispar. 
Heterakis gallinac. 
Streptocara crassicauda. 
Ilystrichis tricolor. 
Tadorna vulpauscr; see Tadorna ta- 
dorna. 
Talegallus lathami; see Alectura la- 
thami. 
Tantalus loculator; see Mycteria 
americana. 
Tapera naevia: 
Subulura forcipata. 
Subulura subulata. 
Terathopius ecaudatus: 
Porrocaecum angusticolle. 
Terpsiphone, species : 
Hadjelia inermis. 
Tetrao bonasia; see Tetrastes bonasia. 
Tetrao lagopus; see Lagopus lagopus. 
Tetrao tetrix; see Lyrurus tetris. 
Tetrao urogallus: 
Syngamus trachea. 
Heterakis gallinac. 
Áscaridia compar. 
Ascaridia cylindrica. 
Ascaridia galli, 
Subulura. forcipata. 
Subulura strongylina. 
Tetrao uru ; see Tetrao urogallus. 
Tetrapteryz paradisca: 
Ascaridia stroma. 
Tctrastes bonasia: 
Heterakis gallinae. 
Ascaridia. galli. 
Thalassarche melanophrys: 
Contracaecum scotti. 


see Acroccphalus 


see Acrocephalus 
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Thamnophilus funebris; see Macken- 
ziaena leachii. 

Thaumalea amherstiae; 
lophus amherstiae. 

Thaumalea | obscurus; 
lophus pictus obscurus. 

Thaumalea. pieta; see Chrysolophus 
pietus. 

Thermochalcis candicans: 
Subulura subulata. 
Subulura suetoria. 

Threskiornis aethiopicus: 
Physaloptera, species 

Tinamus, species : 
Heterakis alata. 
Heterakis skrjabini. 
Ascaridia strelnikowi. 
Subulura strongylina. 

Tinamus tataupa; see Microcrypturus 
tataupa. 

Tinnunculus aesalon: 
Porrocaccum depressum. 

Tinnunculus alaudarius ; see Cerchneis 
tinnunculus. 

Tinnunculus regulus: 
Porrocaceum depressum. 

Totanus fuscus; see Totanus macu- 
latus. 

Totanus  glottis; 
larius. 

Totanus hypoleucus; see Actitis hypo- 
leuca. 

Totanus maculatus: 
Cosmocephalus obvclatus. 

Tolanus melanoleucus: 
Seiadiocara umbellifera. 

Totanus nebularius: 
Schistorophus longicornis. 

Trachelotis senegalensis; 
dotis senegalensis. 

Tragopan satyra: 
Heterakis bosia. 
Heterakis gallinae. 
Heterakis isolonche. 
Heterakis longecaudata. 

Tringa alpina; see Pelidna alpina. 

Tringa helvetica; see  Squatarola 
squaturola, 

Tringa vanellus; see Vancllus vanellus. 

Tringa variabilis; see Pelidna alpina. 

Tringae vanelli; see Vanellus vanellus. 

Tringoides hypoleueus; see Actitis 
hypoleuca. 


see Chryso- 


see Chryso- 


arona. 


see Totanus nebu- 


see Eupo- 
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Trochilus ochropygus; see Phoethornis 
pretrei. 


Trogon collaris; see Trogonurus col- 


laris. 
Trogon mellanurus; see Curucujus 
melanurus, 


Trogon, species : 
Subulura bentocruzi. 

Trogon variegatus: 
Subulura bentocruzi. 

Trogon viridis: 
Subulura trogoni. 

Trogonurus collaris: 
Curnea semilunaris. 

Trypanocoraz frugilegus: 
Syngamus trachea. 
Aeuaria anthuris. 
Acuaria cordata. 
Oxyspirura sygmoidea. 
Microtetrameres inermis. 

Turdus iliacus; see  Arccuthornis 
musicus. 

Turdus merula: 
Porrocaecum ensicaudatum. 
Spiroptera turdi. E 

Turdus musicus; see Arcecuthornis 
philomelos. 

Turdus pilaris; see Arceulhornis pi- 
laris. 

Turdus rufiventris: 
Microtetrameres pusilla. 

Turdus saxatilis; see Monticola sara- 
tilis. 

Turdus torquatus; 
torquatus. 


see Arceuthornis 


Turdus viscivorus; see Arceuthornis 
viscivorus. 

Turniz javanica taijoor: 
Ozyspirura ophthalmica. 

Turniz, species: 


Subulura, species Baylis and Daub- 


ney. 

Turnir taigoor; see Turnix javanica 
taijoor. 

Turtur sylvaticus; see Streptopelia 
turtur. 


Tympanuchus cupido: 
Heterakis gallinac. 
Tyto alba: 
Porrocaecum depressum. 
Porrocaecum spirale. 
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Tyto alba—Continued. 
Spiroptera penihamata. 
Synhimantus affinis, 
Synhimantus laticeps. 

Ulula aluco; see Strix aluco. 

Upupa epops: 

Hadjetia truncata. 
Spirocerea sanguinolenta. 

Uria aalge: 

Contracaceum spiculigerum, 
Eustrongylides mergorum, 

Uria grylle; see Cepphus grylle. 

Uria troile; see Uria aalge. 

Urocissa erythrorhyncha occipitalis: 
Acuaria anthuris. 

U'rocissa occipitalis; see Urocissa ery- 
throrhyncha occipitalis. 

Urubitinga urubitinga: 
Physaloptera acuticauda. 
Physaloptera alata. 

Utamania torda; see Alca torda. 
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Vanellus cristatus; see Vanellus va- 
nellus. 

Vanellus melanogaster; see Squatarola 
squatarola. 

Vanellus vanellus: 
Amidostomum henryi. 
Porrocaecum ensicaudatum. 
Porrocaecum semiteres. 
Rusguniella vanelli. 
Streptocara crassicauda charadrii. 

Vinago delalandii: 
Asearidia fasciata. 

Vultur cinereus; see Aegypius mona- 
chus. 

Vultur fulvus; see Gyps fulvus. 

Vultur monechus; see Aegypius mona- 
ehus. 

Vultur percnopterus; see 
perenopterus. 

Zonoenas brenchleyi: 
Ceratospira ophthalmica. 


Neophron 
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maguari A ere 50, 74, 168, 245, 256 EE rs 87 

le A 34, 44, 150, 152, 281, 372 BDPCIBSR EE e uses 87 

Ciconia, CicOnla....2seseeseus e Aoc Tacita 168 LEST) CYS cesna rM ERES uS 87 
cíconíae-maguarl, Spiroptera.......--.....---- 256 | columbae, Ascaridia............ Vil, 79, 86-88, 89, 96 
cineraceus, Circus...........-. 138, 176, 276, 277, 298 A RR RENE 86 
gcc NM m 175277 Meferakis.. ucc RC 86 

cinerea, Ardes......-..--<s-s-cssccn 141, 142, 152, 209 | Colymbus arcticus............. 148, 265, 267, 271, 367 
Grus a E 142, 286 atrigularis....... PED 148 

Ferdi Gee i eee 10, 34, 53, 88 aurllus.......... eee ce 139, 250 
cinereus, ADS locas 10, 20, 62 éristalus.......-.... mo ee 70 
Vultur sun LO. Lr 138 DbigEICKDnS..... cl. bo E 148 

cinereus domesticus, Anser.... 10, 11, 42, 53, 246, 373 rüfovulgaris....... E m 148, 267 
Circaetus gallicuS.........--.ccccscccoosece 138, 298 septentrionalis...... 148, 234, 267, 367, 372 
@ircestus pectoralis......2....--....--scs-o A ERE SEES 152 
cirela, Qherquedula.......:..... ll. llc c eu. 380 | communis; GOCUEDIA.. ...o nice s emere 53, 88 
circularis, Ascaridia......... esr rene Vil, 79, 86 NEUSS LL coeurs SECO 99, 143 
TIERIHEIS A AS 86 A OSEE 277, 278 
circumvallata, Heterakls................. vi, 52,61 | compar, Asoaridia. ....-..---.--2. T vu, 78, 86, 88 
Circus aeruginosus................- 137, 138, 176, 298 ASUS: e RED ce 88 
cineraceus.............. 138, 176, 276, 277, 298 HUIUS oe eu 88 
GUCCI CPP RE Ee 138, 176, 276, 298 | compressa, Ascaridia ...--------------------- 78, 88 
maculosus ooo oeameccoerr os 297 Heterakis A o A 88 
A A A 998 | confusa, Harterila cesos XI, 191, 195-197 

A A A 138, 177, 298 Tetrameres... XVI, 334, 335, 338, 341-342, 343 
SA A uM seus 90 | conspicillatus, Pelecanus.................-..- 148 
cirrohamata, Filaria (Spiroptera) ............. 266: | contoria, Acuüria-. loeo... isso 249 
Sl A AA 266 IEGHInuflü..i..2--- RSS xri, 245, 249-250 
Streptocara.......... xni, 265, 266-267 AMADA. «sm. aa 249 

A A rere uu EE E 318 Microtetrameres.........- XVI, 351, 853-854 
DOOR .cooncuoncccaianes XV, 312, 318-819 Tatrumorps es... M LL Ceu 353 
Ciamidonema........ A rrr rrr 295 '"'TOBIdGecrpa aos nozen da 294 
MORIA ADOS. .occecesesceere-aceeseo 28. 147, 260 | contortus, Dispharagus = cameos so Se 249 
Auto eMe — e 20 | Contracaecum.... 135, 145, 146, 147, 148, 149, 150, 151, 
Uucenhldld....2--.2-2-.---2 2-4 Pen 207 152,153, 155, 156, 157,158,159, 160, 161 
Glauclonelia.........-------.--...- 153 andersoni. ....------- v, 147, 149-150 

NODIS A 20, 267 kngonluni....:..2 esee x, 146, 160 

clausa, Physaloptera..... AA Co 295 Maliacticc ola iBuaces X, 146, 150-151 
climacocerca, H ydropsalis................... 130 maguipapillatum.... x, 147, 161-162 
AA AR A ea 127 microcephalum.. x, 152-153, 159, 160 
coccinea, Tetramoetres.............. X VI, 335, 889-840 micropapillatum. x, 146, 147, 163-164 
Traptddcercl. ull o eee eus 339 multipapillatum..... X, 146, 164-155 

Coccyzus melacoryphus..................... 107 multipapillosa...............- 154 
melanocoryphus................... 115 ovale cose $E. eese x, 147, 166-156 

minor Bol AMEND 115 pracstriatum......... X, 147, 166-157 
cochlearia, CaucromA core ne Dorada. 340, 348 puncttüm..------------ X, 146, 157 
cochleariae, Tetramercs...-...--.- XVI, 335, 340-841 GUGATICUSIC. -roeas 152, 153 
A AA 141, 371 rodbainl............- x, 147, 157-168 
DS q o A e A rre 50-31 rosarium......---. ee x,147, 168-159 
Struthionis A Lees v, S1-82 scott]. wor onc x, 147, 159-160 

coelebs US y DEA MUST. ee 34 spieuligerum..... X, 141, 146, 147-149 
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Contracaecum tricuspe.............- X, 147, 160-161 | crassissimus, Dispharagus....-.......-----.-- 243 
Conurus leucotis............ 22 175 | crassum, Porrocaecum.........-.-.------.- 136-137 
A A to SO "| Crassus Dispharagus.- o. 9. oe 215 
Pervibax.........-..... 22 1/5 B terar blumenbachil.........-—— oe eee ee 75 
solstitialis............ EE 80 fasciolata co <6... s<ce0csn 3 NES. ee 312, 317 
Coracias abyssinicus.............. 222] 2. 127 urüumutum..........-2- A 331 
corBE, CorvuS......2-226.<.<-.<..- E 220 | creces, ANDAS. .couoccconcc o A A 24, 28 
corax tingitanus, Corvus. .............. 203, 220, 355 O A e 20 
cordata, Acuaria................... XH, 218, 220-221 NebtloD:---<. «coo... 384 
Wecaridia-.............— m vu, 79, 88-89 Querquetula....—-.. "c N 384 
Helerakis-............. A. 88 | crepitans, Oedicnemus.. e 139 
cordatus, Dispharagus...... € 0 m. 220 | crispus, Pelecanus......-— -—— ee 153 
cormoranus, Carbo.......... 2... 147, 258 | cristata, Ascaridia...................- vri, 79, 89-90 
cornix, Corvus..... 34, 141, 218, 220, 221, 308, 334, 351 Caramac-.-........- 2a 97, 108, 332 
COLONGLG c opiroDlera ........ eec mm ull 293 FuligulaM ...........——— — 24 
M soria eee pu. m 269, 293, 392 TINEO RES o O ee 89 
coronstus; Falcor- e occ 0. TII. 297, 298 | cristatus, CarDONSE -L. ilu. o Ree 147 
Herpyhaliasetus-...... eee"... 297 COYMDUS ane mucmrerr EOS 270 
Hisliocephalus. ........ "ue... 293 Dicholophus:........ o 115 
Hystrichis............. X VII, 376, 578, 879 loterus......2- cue E 207 
eoroneé, CORVUS Tica cas 34, 218, 220, 330, 355 Microdactylus...............- 97, 128, 130 
corrugatus, Cranorrhinus.................... 188 EA vor” daa 34, 53, 63, 103, 310, 311, 325 
cortopan, Caprimulgus.....................- 129 Podloeps........2 7-20 == 148, 155, 270 
corvi-cajani, Spiraptera....... 2... T2. ... 122, 213 Prodiceps.--.....:..- RES -- 372 
Corvus americanu3-..--.22..-21.. 288... 220, 355 M anellus--::::: 2:2. 22, 139, 141, 260, 268 
brachyrhynchos..................... 39 | cristatus brunneus, Tachypbonus. .........- 358 
cajas oa e 53, 122, 207, 213 | Crocidura leucodon.........--...-.-.-------- 206 
cüryocalactes-.--.--. pes sano a 220 | croconotus, Icterus_.........--.---.--------- 323 
COT AXEI A A AA 220 | Crocopus phoenicopterus...................- 87 
corax tingltanus............... 203, 220, 355 | erosi, Physaloptera...........- XIV, 296, 302-303, 394 
cornix...... 34, 141, 218, 220, 221, 308, 334, 351 | Crossoptilon manchuricum...............-.- 64 
COFOD- e cna teases 34, 218, 220, 330, 355 | Crotophaga ani....--......------------ 124, 207, 323 
frügilegus- oa 34, 218, 220, 330, 355 In8jor.......J mm 124, 171, 323 
glandarius -asana E 218, 220 | crotophagae ani, Spiraptera.....-....-.---.--- 323 
monda A 34, 261, 262 majaris, Spiraptera........-.----- 323 
Dia... m 34,220 | cruentus, Ithagenes_.........-.-.------------ 64, 81 
pyrrhocorax-.......- 225. "—A-—-— m 220 | crumenifer, Leptoptilus...............-..- 254, 369 
scapulatus.--.-.-..-- aso 223 | cruzi, Microtetrameres...........- XVI, 351, 352, 358 
Species su. o eee 35 TaivaMereS..~.-------------. EM 333, 352 
Cossoroba coscoroba- -..-.-..-2.- 201. .- on 42,47] Crypturús cupreus._. 222.22... eee 55, 72, 74 
coscoroba, Coscoroba.---..-..---- E ee eee 42,47 nOclivagus. ..-. e eee 74,128 
coscorobae, Cyathostoma.............- VI, 42, 47-48 parvirostris ccc... A 121 
Cosmocephalus.......-.....-...- 48 211, 235, 234, 235 spocles....... ]. 2 ——— cee 55, 128 
aduncüs 1 XII, 234-235 [8tU8D8........—-- sees 128 
alatus A aes eee wee 239 | Cuculus cayanus....-...-.002-.-.- sees 0 129 
diesingl......... 200 xit, 253-234 mnelacoryphos-...... c E :.-- 129,309 
dieingli..-. oem 233 melanorhynchus.......2 22. eee 128 
obvelatus......... XI, 234, 235-287 DAVIS 0 MEE TS MED 115, 129 
papilla E 235 seniculus cocine 107, 115, 309 
Coturnix Comimunis® __.....2eee.--..-..-..- 53, 88 species ................ soe - 297 
COLurpiz....-.. NAME oue. cco uu 167 tingazusm sic 115, 128, 129 
dactylisorians-.-.. 0988 59 .......... 53, 88 linguacu-:.........- ON 207 
delagsngnel...... 9 0. 252-255 130 | Cupido,Cupidonia.......1— A 53 
colurmix CGolurnir-. .. More... 167 | Cupidonia cupido......——————— I 53 
etic 22 cree cette A. 53 | cupreuss@nypturus .... .....2.- see ee 55, 72, 74 
cracts. Spiraptera. NN lr 331 | curvala; 1eq7010e,..........—— ee 114 
cracis alectoris, Spiroptera...........-..------ 317 Subunlüura.s..-. vil, 105, 114-115, 116 
Cranorrhinus corrugatus..-.-.-....--..---.- 188 | cyaneus, Clrcus.........-: 7.2220 138, 176, 276, 298 
RSSRA Ciel PESE A 136 Falco.....-.2 55:29 99 5 20008 138, 177, 276 
Ehysaloptera...... 9... 296, 802,394 | Cyathostoma.............- 33, 34, 41, 42, 43, 44, 45, 47 
crassicauda, Dispharagus......-.....---.-.--- 267 americanum............. VI, 42, 49-47 
Spiraptera.... TII. Lu... 267 Doularti A VI, 41, 44-45 
Btreptocara. 22-299 XIII, 265, 268-269 bronchialis........... VI, 35, 41, 42, 47 
crassicauda anseri, Streptocara............ 267, 268 COSCOFODAG Ia aa v1, 42, 47-48 
charadrii, Streptocara. xm, 265, 268-269 lar... ns VI, 41, 42, 48-44 
CRASSISSTING, "uaria: AAA. as 243 itadornae........ c 0 VI, 41, 42-48 
Disphary nk. conoceis 237, 248-244 variegatum................. VI, 41, 44 
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cyathostomum, Sclerostoma.....-...---..---.. 43 | diesimgii, Cosmocephalus..._...---.---.---.. 233 
IC CIISLOIDOSO T e niccccunncac Seen wees 30 | differens, Helerakis--- Eee 111 
cum, Echinocephalus.—. oaaae oe. 378 SubHlüri.-...--—- vri, 106, 108, 111-112 
H ystrichis o ooocia XVI, 376, 378-379, 380 | digitata, Thelazia (?).................- XV, 312,319 
Cygnus BU ALIS ec tO equos 52. 6I gioxtllophus, Carbo. curia Jn ce O Lena 147 
melanocoryphus- -ee aa a eaa 343 | dimidiatum, Sclerastoma__......-----..------ 32 

olor eo ee T RE A A 61, 376,379, 381 | dimidiatus, Deletrocephalus.............. v, 82-83 
olordomestiens-....—-————— ..... 216 1 Dioctophynie ce 2:22. ete ee ¿8 300 
cylindrica, Ascaridia.............. Vil, vill, 78, 90,91 | Dioctophymidae.......- Loo caecis de $66,307 
LS A ED Los 90 | Dioctophymoidea....................- 162, 566, 375 
Cypsolhisapus on rc LS 34 | Diomedea exulans........................- 263, 339 
Cyrnea.... 164, 166, 167, 168, 171, 172, 310, 311, 390, 393 IBelanopHurys. o cc eee ee aa 159 
bulbos4 9»... Mc c eee. 390: | Diplopierus naevlUS-ccicecccccóncidaccnceda 115 

COMME e E, 258167, 168-171 (Edis par ASCOTIS Lar te 61 
A D e ru amer E X, 167, 168 JA A A E na TO 297, 298 
A X, 167-168, 169 AAA VU, 52, 61,62 

PULL. sitio 167; 171 O AAA A 212, 216, 

Geura eo E -saaana 172 217, 219, 226, 231, 233, 237, 244, 258, 272 
Seminari... ee. ocelot 167, 170 e PE a a E 254 

Seurati o soere e a X, 167, 169, 172 aduncus ccn A 234 

PERU ae aa eee se cwoccebades 172 alutu AM hee ec eee 281 

cystica, ET oT 2 Y A 368, 371 ündilli. c ocn ee ETA 281 
cysticum, Agamonema._............-----.----- 371 Gn uM MA A au ME 218 
IDoawelojeachll.-.......- cv a uuderan anes 314 dd clau. oe 248 
dacetonis, Filarid......2 5 2. coda eee er rn 314 allenualus. 05... 2. M 220 
Phelan oa XV, 312, 314-3815 ICUS DIR sica e 286 
daetylisonans, Coturnix.=.22.ss2s...-.-22220 53, 88 a ME A AA 288 
Dapbniipulez.-:....-..2::-2 22x 246, 248, 343, 345 brevicaudatus......--.---.-.-..-- 274 
o O sk ccs 263 COMUTOLUS co sors eee ce Sunes 249 
dasypus (OU kes voce sc ce eee oce 138 capitalt AAA A aces cess 240 
decora, Streptocara........... XIII, 265, 269, 270, 394 conto riko lies 249 
STA ds A cac 269 Cordats A AA A 220 
decorata, Echinuria..........--... XII, 244, 250-258 crassicauda iS 267 
decorum, Prionostemma_...-...-.-.---------- 269 TOSS IEEE. A ee ele eee eu. cee 243 
decanus, Disphüragus cra cau es 269 CTSS US RICE SEES 4 215 
Histidcephalust  ..... ca csaeeeee nn. 269 Oecortll eL s eo O ERE 269 
degener, alco... 0 C nec uro EO once 138 denticulatus aee ecce AERE 275 
delagorguei, Coturnix. 2.22. ses... ceecuse nan 130 depressus- ille. e 221 
deglandi, Oidemia...-.-----------------2--2- 293 CUI pliculs...—. aloe co Am 277 
dolalandii Minal- 2.2. ra 91 elongatus ori METTE 259 
VU DU de HP A TTICOEC ITI 30 falconis-subbuteonis............. 275 
Deletrocephaleae...........................- $0 gracie ll ilo e ec rare E 222 
Deletrocephalus -ss UTERE 30, 32 gruveli A makeup suse 227 
dimidiatus... 1. ell... v, 82-33 A ees cesseaes 278 

dentata Paradis 128 kamulosus ne ee e ae 226 
denticulata, Spiraptera 2... 22 aaan 288 INDAGA aora 218, 279 
Synhimantus......... XIV, 273, 275, 276 A c cae duEtaue wee CsEsed 276 
denticulatus, Dispharagus........------------ 275 taticaudatil. c ocio AA 290 
depressa ACUATIA. LLL Ll Ill cese XII, 217, 220-221 laticeps AAA l= ees 276 
FICE ES aa E e sme ex ia 197 lonpeer nate... ¡AAA e 255 

E A > hee 221 longesaginalud 29: 5 ee ees 256 

JOMDIIUA Ut. lr LC 137 macrolaimus occ Ls 213 
depressuin, Porrocaecum.-.------------------ IX, magnilabiatus io oce. 241 
136, 187-188, 139, 144, 145 mamillaris.... Sm Ee 213 

depressus, Dispharagus.-:.... eccle. 221 mUSdcapde...... e 0 e 214 
esl OCS Chics ees eas. rs c. 208-209 2 14 C cio cee eee === 237, 238 
aergphila s. << uero X11, 209, 210, 264 1702 (11412 TRIS Nae. — D eee 235 

numidica ecce 209-210 OF A DS. 223 
Desmidocercidae cosido carece 163, 208 DADVUETUS canica OS 224 
IDESIidocercidas.-cosiccccecsacda casas 208 A A EEEE 235 
destructor, A AA cerea eie => == 317 quadriiobus.. rro e 215 
Inaphanocephalidae-—-.....--2-2::..2..2-—-- 6 tectovaginalus.....---202902 ee 243 
diaphanus, Fundulus....................-- 371,373 FOC bee acne O 280 
Dichocercus bicorniS....22---.....<-..---s<- 353 A. eee 232 
ibicholophus cristatus.....-...-.---s<s-s2-- 115 ratunddlug...-oc E e 229 
a A 97, 108, 130, 332 SPECIO as 227, 259 

diesingl, Cosmocephalug.............-- xit, 255-234 species new ?................--- 391 
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Ipisphorggus epiraligas......-.-22 20222 2 10.. 23 sro eeuipiica, Ácuarige.......-.—— m ae 277 
spiralis columbae... ............. 238 Synhimantus.... ........ XIV, 273, 277-278 
s$guamidius.....-. eee 257 | ellipticus, Dispharagus........ 2077: QR E 277 
svomoideus 2.20.0. o m 289 | elongate. Acuaria .............. 2 1 0 —- 259 
subula. 12.2.21 PT 224 Fjlaria-..-........... 3 259 
tentis o csocsi: m E S 225 Rusguniella.......-.-.. 2 ET xut, 259 
iruncalus-.........—0* - see 190 SDITODMRE. 1 eel sc see eee 259 
unchalus$......-...-.--- 2 2 EDS 246 | elongatus, Dispharagus.................-..--. 259 
BHSDHSryDI...... oru 2118198672 10987 255, | Emberiza DOC0Tls..........."—A--A-— —— 177 
239, 240, 241, 242, 243, 244, 248, 252, 391 | emmerezii, Spiroptere.....-..-..-.----------- 325 
capitala....l.lece O 237,240 | engonlum, Conítracaecum................ X, 146, 150 
crassisslma...... 2E 2377P 13-444 | ensicaudala, Ascariet,.-....... 0 e ee = 139 
laplantel....-....-. 008 XII, 237, 241, 242 PA A eae oe 139 
magnilabiata.......... xit, 237, 241-242 | ensicaudatum, Porroeaecum................. IX, 
nasuta--——.... sessa XII, 287-238 136, 139, 140, 142, 145 
noctuae,........... x1, 2377241, 248-818 | **Epervier’’=2-..............-.... NN. 355 
rectovaginata......... XIN, 237, 243,391 | Epomidiostomum.............. 18, 19, 26-27, 28, 384 
al NOW IL e Ie eere eese ors 391 anatinum..........—— X. 27 
Spiralis osaisin xii, 237, 288-240, 241 orispinum....... V, 28-29, 384, 385 
MIEDOS, Caprimulgus. .....2.--.-- ee e eun 129 querquetulae............. 27, 884 
dolichocerca, Ascaridia............... vill, 78, 90-91 skrjabini....... m 27, 384-385 
Heterakis;........— A nn 90 uncinatum...... v, 27-28, 384, 385 
domestica, Columba. -..... 2.222... ..... 87 | epops, Upüpa.........---.--. 4p ee 190, 203 
domestica laticauda, Columba............... 87 | erythrorhynchos, Pelecanus........... 148, 153, 154 
domesticus, ASC A des 10,101 | eEythrorhynchus, Irrisor.-------------------- 188 
PASSET anan o A a 355 Rhamphastos-2222-_------ 186 
domesticus tingitanus, Passer_........-.-.--- 203 | Esorlücius............... COT TC TEE 368 
dominicensis, Pionus (Psittacus)............ so |I«Bünematoda-.................. ¿OO 391 
Podiceps A ds 148 | “europaea, Talpa...............--- DE NI 138 
douglasi, Ornithostrongylus............ v, 11, 14-16 | europaeus, Caprimulgus..............- 129, 130, 313 
SironBylus s.l de 14 NyGUDTaX........——. 20 ae 152 
Trichostrongylus-.------------------ 14 | eurycerca, Cyrnea.............-..--..--- X, 167, 168 
douglassii, Strongylus........-..------------- 14 | euryoptera, Spiroptera._.......--------------- 201 
dresseri, Somateria..........-.-..----------- 20 Viguiera...... ¡MOTOS x1, 201-202 
Dryocopus martius............ 29 080......... 215 | Eurypyea helias..............--------------- 362 
gabia Filani A A 338 | Eurystomus afer__............ see - 124, 127 
'Tetrameres................- XVI, 335, 342-843 | Eustrongylides.... 358, 366, 367, 368, 369, 370, 371, 372 
dubius Chauradrius e 90. ee 139, 394 africanus.. ....... XVI, 367, 269, 370 
Eeptobtiluss.. gen 253 elegans....-.--------------- 358, 372 
ecaudatus, Helotarsus_...........-----.-.--- 137 bxelsus........:289 x vit, 367, 370-371 
Echinocephalus cygni......------------------ 378 ignotus... XVI, 367, 368, 371-372, 373 
DONT eae 1, 211, 244, 245, 247, 248, mergorum............-..---- XVII, 
249, 250, 253, 254, 256, 257, 258, 393 335, 351, 358, 367, 372-373, 374 
arden c ee xui, 244, 248-249 papillosus- xvn, 358, 367, 373-374, $75 
Calcarutasc A d xin, 245, 249 perpapillatus..... XVI, 367, 374-375 
contorta- 2. -- --- . XUL, 245, 249-250 Species... c XVI, 369 
decorata. aana E c E XII, 244, 250-258 tubifexz,. CI XVI, 367-369, 
hargilae. 2 —— s XIU, 245, 252, 253, 254 370, 371, 372, 373, 374, 375 
horrida............. ...- xn, 245, 253-264 | Eustrongylus papillosus........ 370, 371, 373, 374, 379 
jugadornata............ xui, 244, 245-246 fubifez-......... o EE 367, 371 
leptoptili........... XII, 245, 254-265, 256 | Euxenura maguari.................----.----- 50, 74 
longeornata.. 2. =. 245, 266-266 | excisa, Cyrnca.....-.---.--..---.---- X, 167-168, 169 
longevaginata.............- xi, 245, 256 Spiropiera.......... 2m 0 ee 167 
phoenicopteri........... -- -- xm, 245, 257 | excisus, Eustrongylides........... XVII, 367, 370-371 
ipinifera.....l. NAE r.c 254 | eEeubitor, Lanius........... a - oe 201 
squamata...... XII, 244, 253, 254, 257-268 | excubitor dodsoni, Lanius-..-.....----------- 203 
uncinata...---2::::7 ee xiu, 245, | exiniius, Platycercus........---..-.-..---.---- 175 
246-248, 249, 250, 252, 253, 254, 255, 256 | exulans, Diomedea.................-..-.-- 263, 339 
Eclectus peetoralis..........-. 999 e eere ee 420 | TADATOS, Anser....................9— 7. eee 20, 62 
PULALUS To. eee eee 175 | falcinelli, Acuaria...........-..---.: 2 219 
Poret Ll eee O suu 141 Spiropler@. .......... m 249, 250 
egretta, Herodias.............—-49.-........- 152 | Paleipellus lgtieus..........—: 2 21 20] 2 eee 250 
Elanuseaerulens..-........9 - v —— occ 907 I falcinellus, Ibisz-:::.......07: 25:225 202 250, 376, 381 
leneurus--........ COMM D ecis 207 B Falco aesalov...........ci2.-. .seeees eo eee 138 
elegans, Eustrongylides.....-.----<ss<------ 358, 372 albicillat............-"———— a 138 
Hystrichis-- 1:2: : p n... 370, 372 alBicolts 3... ......--.. 20... ..... 177 
SITOHUURIES coool ioe eae E Te 372 apivorus,... <<<... .- sees « can 138, 298 
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ITN pM A E 138, 177, 243 | femoralis, Faleo_-...--..- 22-2222 eee eee 280 
A AA reecr rs 207, 208 i ferina; NYIOOBR... D. lolo E cuc. 343 
aurantius ae E T eee e ee ee PAP ACES) Anser om oM coL LC ae I Led 10 
biarmicus erlangeri.................. 298, 299 | ferus domesticus, Anser..........-.... ...--. 10 
A 177 i festiva, Chrysotis. rca 80 
brachydactylus... lecce e cS 138 | festivus, Pionus (Psittacus)................. 80 
gl n n 138 | ficheuri, Habronema................ X, 172, 174-176 
nto ect Ne Esa lem LT ATI MUERE 203, 233, 244, 258, 272 
COcHIDans- oaeee sisane 177, 297, 298 RE E RETE 254 
A E 297, 298 A a a DoD 281 
ca A a A 182 (Odd AMARA A 317 
CNTyYSIetOS A oocwnncuenwcce 138 GRILL hs A RE 218, 220, 330 
CInBPACQS E Soo Bee ouvsdcuueE 1275217 cai panulata ccoo 313 
coronatus M a e a ee 297, 298 AE oiean 220 
DDRUOlUS 2 oct oss noch d e e TERT 138, 177, 276 tiir MEER RU NS 318 
"ML ALIO) A sees oe ee Sete 138 A oo oue rae eun E dw WE aS Nae 368, 371 
TUUS A en 317 AAA C. Loose NE 314 
A O S 297, 298 depTESSa A A O EST ETAE 221 
HOINOIANG ca as 280 "0T A POE SC ER 338 
ITCR LOS! canica ra ln MEE eee 207 CLORO t REC ea IR: 259 
ERIIGUST cado oleae 138, 297, 299, 300 falconis magnirostriB-. ocooocoooo... 313 
PISCIS. e Ee 298, 317 A AO E RPM 197, 198 
A A n Rame N 137, 207 DITIONEM ESI orem 278 
e A eU 138 E AA >. 290 
lagopus A <cecccnecas secs venk me E 34, 138, 276 talice Lol. bck ea > E 273, 276 
A etes 138, 177 làptoptard loe oonoerescc See esse 176 
A 2l o.ole. ROO a EOS 138 TRONSON aci reco MN ees 325 
longipennis- A e eee 298 Ed AA AR S 214 
magnirostris... ------------------- 177,313 MUSCU A AS EE 203 
milvus ME is A RE 138 alo LAN A A A 235 
A A 237, 240, 297 PapilltjeTa IA: - A 224 
A Ced SEE 138, 316 pilicid.cclocexevesesecstac eere 343 
DiSUS-.--- -2-2-22 138, 177, 276, 277, 278, 299, 300 quadriloba. er.) 215 
A A em C Dom 297, 298 tela. e ii ii EE 269 
alleen ...-.---------- 138, 177, 288, 300 TOLIMA ir 195, 196, 198 
palustris e ada 297, 298 A A ue ESOESE NE DE 254 
pennatus clear ae 299, 300 E A A IN 288 
a po A > A 138 MUOGTmOll titan E ee 257 
A A AL mXE E 144, 299 UMOE aL suck a 164 
DU e 138, 177, 209 DUERMO A UOS 271 
TULA? m. ES 138, 297, 299 tridentata- AAA E 271 
Species Moo: ARI A EE 297, 299, 305 AI AR tere 184, 185 
subbuteo occ 177,213, 275 O a ca ld SS 206 
SupDUtels A s dsczeudus 299 | Filaria (Spiroptera) cirrohamata.............. 266 
SWINSON... ue ur eese UNE uSECR QNS 2O SUI A A RE E en 162 
tinnunculus A toes 1381177, 183, 2/0 i) Filarioidea ot... .-.<sc5-2-c00.2055- 1, 2, 162, 311, 392 
O A EN A MA EOM ce eteee 206 
WIICINCLUS_.....--...--.- 177, 280, 297, 299,305 | fissispina, Tetrameres... XVI, 334, 335, 336, 337, 338, 
A A 297, 299 339, 340, 341, 342, 343-345, 346, 347, 348, 
rd A 177 350, 351, 352, 353, 354, 355, 357, 358, 359. 
Jalons, SDITODICTO... ecc uo ee er rro 280, 317 360. 
falconis gavial realis, Spiroptera...........---- 317 PT EODIAOCEN CG SE co noccincecacesee once 343 
leptopodis, Spiroptera.....-.---.----- 317 | fissis pints, TTODPISUTUS- Loo ecce iue es enne 343 
magnirostris, Pilaria t... Lee 2------- 313 | Flamme3 fame. .--.-20--22-----2-22------ 144 
Jalconis-subbuteonis, Dispharagus............. 275 | fammea, Flamme- 2 5). 22. 202r ease 144 
Spiroptera_........-.---- 275 Sfr. e aae 138, 144, 205, 273, 276 
Jallaz, Spiroptera.......-----------0--------e- 270 | flavifrons; Melanerpess-.....-...-2 eue. ces 352 
farial, Picea. croata vi 51,69 | flavipes Platycichla e cier ces 359 
Ornithostrongylus.......... wie 2, 16-14, 15 a o HE A. eculczuscerh team RE xd 149 
fasciata, Aquis e Liceat e. Lee Ecc. 1383 fuvistilis, BArbiS....eccuauassce menester ce E 368 
Ascaridia <= 2220. <cncancceas Vill, 80, 91-92 A ds e a acest 368 
fasciatus, Nisaetus............-..---.-------- 138 Podiceps ee ee ee 343 
Palaeornis......... c ccce scele WES forciparia, Ascariszc-. reco came ena 115 
Fasciola trachea... Lac eee eee ere 34 MES UIS CO TCETEETTTTIO TOS 108, 131 
fasciolata, A rr Sees 312:912 T Ware Data, Ascoris--... ecco rrr Rr - re 115, 131 


Felis catus domestiens............- ce rure 304 


Subulura... VHI, 106, 111, 116-116, 117, 126 
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foi, eaprimulgus.......-.-.-.-. a 3 is eGallinula ehloropus........22:-..-- a 20, 139 
francolina, Ascaridia.....-.2..-. 7 VIE 8:92. 9/1 |) eallinula, Scolopax.........7---29 22985 noe 254 
Mieter dws... 2 ons E 92 | gallinulae, Spiroptera._.......--.-...-------- 253 
Francolinus adspersus....................- 123, 307 | gallopavo, Meleagris. (See Meleagris gallo- 
bicalearatus......... 59, 92, 111, 130, 227 pavo.) 
gularis..-...... ee ee 66 | Galloperdixspadicesa........... 220] € 66, 116 
SHbCIBS... uc. os OCC 184 (aa lloparonis, Ascaris............ A — 81 
francolinus, Sephina....--..<--. 522. eee 130 | galloperdicis, Subulura........... vit, 107, 116, 117 
frugilegus, Corvus.............. 34 218, 220, 330, 355 | Galloperdix spadicea.------------------------ 66, 116 
Fúlica atra.... 20, 24, 25, 28, 334, 343, 340101352, 883. | Gallus palltis-....-..........-... c =e 10, 
l6ücoptera............-.-.. MEN 148 34, 53, 56, 59, 70, 71, 78, 79, 81, 84, 88, 92, 
fulicae, ATmiidostomum........ m 20, 25 93, 100, 111, 112, 128, 130, 197, 203, 204, 226, 
Spiroplerd..........-... TEE... 25 238, 239, 265, 266, 276, 290, 304, 306, 325, 
Kaligula cristata 22a coses ML Luc 24 328, 337, 341. 
A SO. ree 20 lalayettiill..............-02. 09 5 0 70 
[USCIS = feces reece A A 24 | gallus, Gallus. (See Gallus gallus.) 
masilla. a S DEN 20 Phasianus............. 34, 53, 81, 226, 239, 306 
mollissima A e 24 | Ganimarus pulex................ OE 343, 345 
MB... 20055 A 24,27 | Gampsonyxswainsoni..-.......-.. PO LL 297 
finira, Anast ee eoe eM 24,28 | Ganguleferakis...0.2...2..20--22--- ED 50 
Anser canned 20 psophiae............. eee 69 
Baliga cnc 99 99 | Garrulus glandarius.............- E E 220 
Nyroca O90 .......05 E _ 20, 24 glandarius cervicalis............... 241 
Fulmarus glacialis------------------------- 265,270 | gərrulus, Coracias.........---------------- 190, 220 
fulvus AYPS eco: a 2 0 a eee 13g | garzetta, Ardea...._.------------------------ 83 
Valtur eee ee... DE jas ( gastrophila, Spirura = 20002. RECAM 165, 166 
Fundulus điaphanus----------------------- 371,372 | Gecinus viridis------------------------------ 215 
funebris, Thamnophilus. .------------------- 207 | gemina, Physaloptera............- XIV, 297, 504-305 
fientus, Falc0.ce-.22. 22 e EROS 207 | Geopelia species-...-......-.. MM 94 
Fusaria depressa_......-.--------------------- 137 | Geotrygon montana-...........499 "eee 95 
ensicaudata_...._.---.--------------- 139 | Geranospizias caerulescens...............-- 297, 317 
‘iy LA pa VL Illo 4 DE. qi |MUIDUDEQ Ascanio ...-.-—-. o. cuee cc ee 81 
semiteres.........------------------- 141 | IES Neira menes Snn ccoo XVI, 334, 335-336 
LIS o cl oL LEE 143 Gilsonid......0.-.-.<06.-.-.-4----+-2 2 187 
ifuncoda....... D. ee 80 permis.....l.l.... 989 188 
fusca vA Hd A PES 27, 28, 267 | glacialis, Anas_......---------------------- 267, 372 
Anser E ci => See 20 Fuüulmaruüs.......-..--- 9 ECCO 265, 210 
A O m OCEEDOTEE 24 Harelda...........2--. o see 267, 372 
Oidemis m a PERO 24,267 | glandarius, Corvus. .-........--.-.--------- 218, 220 
lüpcus Larus o coman EMT 43, 148, 235 Garrulus.......-.....- e 220 
Pelecanus c5 oll. soe E 148 | glandarius cervicalis, Garrulus.............. 241 
PülgDichvsss ent. .... NM 914 | Glareola austriaca..._......-.--..--- 22 285, 288 
TP OtATIUS .-0:--..2:.0 0:2] 2B — — 935 | glareolae austriacae, Spiroptera___...-.------- 288 
fusicollis, Phalaerocorax...................-- 148 | Glaucionetta clangula.-.--.--...— 22222 ____ 153 
fusiformis, Physaloptera.............. xiv, 296, 503 | glaucus, Larus_.-...-.--.------------------- 234 
gabar, Mellerax.........-.-2. 202. n 304 | PIODOSS, Teirameres......-.---—.:. ION 334, 346 
earinSSserlba..-2..2-23—-e- 5 ee 368, 371 Tropidocerca. ......... TOS 346 
galbula, Orjolus;....-.-.... EM M... 290 | glottis; PotaBus............... 9" E 285 
galeatus Casuarius eane 2.25 PORE NC ae 41,44 | Gnathostoma._--.....--.-------<s=---- 262, 364, 365 
galinieri, Physaloptera... xiv, 297, 300, 302, 303-304 aecilpitri...... AA XVI, 864-865 
galli, Ascuridian-.-.... 5. - eee eee vi, béleeml.......-. o XVI, 365-366 
49, 54, 79, 80, 81-82, 83, 84, 85, 86, 87, 88, 89, shipleyi ERES 263 
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, spinigerūüm sa... A... 364 
102, 108, 110, 111, 112, 113, 114, 115, 116, | Gnathostomidae. ... .....------------- 163, 363-364 
117, 118, 119, 121, 122, 123, 124, 125, 126, | goliath, Ardea......-2-:.:225--. 99m. eee 369 
128, 129, 131, 133, 134, 135. Gonkgylonema...........722-—...— A. 208, 390 
ASCATIS caco eee 81 ingluvicola.--------- X11, 204-205, 390 
Pullicus, Cireaetus....-.-..-.... Oe 138, 298 minimum: a-oa taa 2 c eee 203 
Falco Ee ME EE 138, 297, 299, 300 musculi... z nT eee 203 
MIMOS... colin E E 35 scutatum..-------- 20 205 
gallinae, ASCOTIS a aana e 52 species new7... f eee 390 
Heterakis:...c...25 m — — >= vi, Vit, | Gongyloneminae.. ........-..------------- 163, 203 
50, 52-54, 55, 56, 57, 58, 59, 60, 61, 62, 63, E IR tp Coa 93 
64, 65, 66, 67, 69, 70, 71, 72, 74, 75,77, 104 | Gordiacea..--.--.--------------------+------ 391 
gallinago paragualde------.————— os 342 | govinda, Milvus.. --.-oooosoona secan 137 
gallinarum Pana E 197,198 | gracile Ozysomü............-- RO 134 
Hartertia... XJ, 191, 193, 195, 196, 197-198 | gracilis, Acuaria....-...-.----- XI, 217, 218, 222-223 
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gracilis; Dispharagus......... eee rer erre e el 222 | haliaeetus albicilla....................-.. 138 
Falcone s ee ica 298, 317 leucoceplialus......:.. 295 008 150 
SOCIOS ..... e Ea osa 256 | haliaeti, Contracaecum............. X1, 146, 150-151 
SUDHIUIA LS ociosos Ix, 106, 134-185 | Maliaetus leucogaster ooo 150 
SyngamuS-. icon v1, 34, 35, 39-41 | haliaetus, Faleo. 0 ooccooo..-..... 137, 207 
graculus Carbo eol. uci a d AER ua 147 Pandion o- e E 137 
PHWIBCEOCOLIBE...2.--S ceo ED cas 148 | Halieus brasiliensiS_ 0 ooo... 148 
a A A 74 Ball Subwlura so araa a a vin, 107, 117 
grammicus, RICOS iris welt e rede VOSI TEI Bye E tr 244 
grandis, NyYGUDIUS....i.osose m a 129, 130 calcaraia ce A ee 249 
granulosa, Ascaridia.............- Vill, 78, 92-93, 94 CONT 249 
HeterakiS- A mannus 92 tongcornaldu c c. omen EET 256 

gravi Ardoolu A eee E E e esc 152 phoenicopteri.........-...---.--.. 257 
grisea, NSOLIAPUHERS 1.2. 2:2. 200 nce 152 souamata cuc A 258 
oriseata otri oe A. S CENE metas wus 205 "HHONHUI eres. eU seek eec eee 246 
griseus, NYPGLIOODBE....21-.-.2-22 2000007 141198281. F REMU, ACUOTIOs lu Loc ee eee 278 
Grossiptodon manschuricum................ 53 Filana e S A eae 278 
E O A e e eR e cesses 89, 99 Synhimantus. .......22.2. XIV, 273, 228-279 
@US(IAlIASIANA oor coa ena Oe nosse 149 behametus, Disphoaragud$......... lI 278 
A A lUe RE ssa 142,286 | hamia, "ASCO cet 93, 94 
COMMS ti A aaa 99,143 | hamulosa, ACuari- -n-a 022a0a aaan 226 
paradisea A M aaa A 99 Cheilospirura...-..---------- XII, 226-227 
POONA es c LAS sce 143 Spiropteta o as 226 
WInldipoSipis....--..... O e 44 | hamulosus, Dispharagus.................... 226 
A A O EHE ec. 142 | hamulus, Heterakis................ Vil, 52, 63-64, 65 
grute M CUANTA ¿Re AA ech c 227 | dHarelda elaciolis:. das 267, 372 
Acuaria ( Cheilospirura) .............- 227 | hargilae, Acuaria (Echinuria)-...........- 253 
gruvell, Cheilospirura......... XII, 226, 227-228, 231 Ecbinuria 2:552. XII, 245, 252, 253, 254 
PIS PROTCIUS E accio oe 227 | Harpagus bidentatuS..-.--.----------------- 177 

SOLU hid I aE 148, 235, 266 | Harpyhaliaetus coronatus. .................- 297 
guarauna, IDISI..ll.cossweseacccssorcsencesccc 249 1 marpyis, Thrasaáctus........ ell lll ll. nl 317 
guatemalae, Chrysotis....................... 175 | Hartertia.. 164, 191, 192, 193, 195, 196, 198, 200, 206, 393 
guianensis, Caprimulgus.................. 129, 207 annulata... X1, 191, 193-195 
DA 27 2225211228 A 115 CONS S i9 ea X1, 191, 195-197 
Pq pier) E O AA ECOSSE rur 115 pao IA E XI, 
gularis, Rranceolinus.. 2.2.1... 66 191, 193, 195, 196, 197-198, 207 
gutturosa, Columba... e ecc-e e mme nA 87 ODESA o creo X1, 191, 192-1958, 196, 206 
gynaecophila, Tetrameres. ....... XVI, 334, 347-348 rotundata ieu X1, 191, 198-199, 200 
TIODIdOD/TCO.. a 347 ZakhürOWi.... ori aca 191, 200 

gynecophila, Tropidocerca_.........-...---.-- 347 Zorlildé-- c eee XI, 191, 200-201 
Gypaetus barbatuS....----------------2----- 138 | hastata, Heterakis........................:£-.. 385 
GYPS TUS or A eese 138 | hastatus, Ornithostrongylus............... Vi 42.17 
Habronoms oo aan case cesses 164, SIOODUUNM LLL adds 17 
171, 172, 173, 174, 175, 177, 178, 179, 180 | hawaiiensis, Megalopterus.............------ 161 

182, 183, 184, 186, 196. IN A (eccle A ET eS 301 

COIADUOS T O as X, 179174 | helias, EOUTVDYRA:2-.cciciciitcaacc iN esser 362 
Ocho X.4/2, 174-175 | Heligmosomidae...---------------------4--- 6,7,8 

INCOM A. e 0 o5 Xi 173, 175-176 | HeligmosoMiNae lloracaooccecec Ense rer es 8 
leptoptera............. 1:173, 176-178. ] SACHS MOSOMI ¿corr aa 8 
longistrlata...........- XL 173, 178,179 | "Heliotreptüs anomalus. ...------------------- 130 

mulum ee A 162 | helix, Microtetrameres............ XVI, 352, 855, 856 

mansioni- aeaaea X1, 173, 179-180 elgg ris DAVIS ..cioncscor oe coses 82 
monoptera......... XI, 173, 150-182-184 | -Helotarsus albicilige..........<sc2sss¢------ 137 

WSCA O oe ete seo sca wee ee 172 ceaudatus...col ls cece eer LL LS 137 

TOMAR o el nce enue enue 195,198 | helvetica, Squatarola.............. 139, 144, 285, 286 
Selrail..-.-.--- ——.. X1, 172, 173, 182-183 e A REESE 285, 286 

SDIDOSA. Uer EE nean X1, 173, 183-184 | henryi, Amidostomum. .................. v, 20, 22 
tulostoma..--------- XI, 173, 180, 184-186 | hepatica, Hepaticola. ......................- 377 
unilateralis.... x1, 172, 184, 185, 186-187 | Hepaticola hepatica...................-....- 377 

Hadjolia s o Seene cba dass 164, 187, 188, 189,190 | hermaphrodita, Ascaridia.......... VIL, 77, 79, 80, 81 
JUS. eel. X1, 187, 188-189 MAII. c coro eoi 80 
Mari rele X1, 187-188 | Herodias egretta... olecarese ecce rS -ES 152 

DATA a ees cues X1, 187, 189-190 A oll... mE E 152 
irunenia..:. m XI, 187, 190-191 herodias, AFPOOR =! se occ sce. coe eee 141, 152, 248, 372 
Haematopus ostralegus................ 148728542871 | HOTON CENA é e .2.<..csessececsecs~<oe 209 
haemochrous, Tetrameres. ...............- 335, 357 (NS 600) A o aa 279 
Balcyon chelicutensis........-.<--<-«ces<co- 188 | llerpetotheres cachinnans. ...............- 177, 297 


450 INDEX 
Page Page 
eraciage:. ...-co-<<.+<a0+.--+. OS . DENM 49 | Heterakis papillosa:.......-- mmm Vil, 52, 53, 67-69 
lU op ISP no E A a 50 parish... cera A e LH VIL 50,69 
iHetetakidde-........--::.-- 00 000 49, 75, 104, 363, 391 perspicilium....— ME 81 
BHOIPrakN36...:-.-.255---2 25222 ee 49-50, 75, 77, 102 DSODhid6e-........ 7-222 2 an vit, 52, 69-70 
Heterakls.................. 2 cn QNS 1, pusilla: m aa So DNI VII, 51,70,71 
49, 50, 52, 55, 56, 57, 58, 59, 60, 62, 63, 64, pütaústralis------- E V11,51, 24 
65, 67, 68, 69, 70, 71, 72, 73, 74, 75, 77, 104, TOCUELOÍA E 124 
385, 386, 387, 393. A mue MN 125 
acuticauda JE. oo m VII, 52, 76, 77 Imulg... c... 92 290 0 DEI 125 
acutissima? - c ll.loc cc qe 107 TTA AAO A a cacon eee 98 
aegpptiatu.-. 2 eee 83 A ccc ER S 127 
alata............... Dm vi, 52, 65, 56 Skrjabini........-.. 99 VII, 52, 71-72, 73 
allodapa........ ame ES - > 108 epiculatus............. 2m nm 128 
amblymoria.-.... A... 83 SMA co. dingue s 99 
arquata__............- vi, 51, 65, 56, 71, 72 CU, ua a See 67, 68 
CUA cllc ee 84 siuphlocerca-........ 0 C — 100 
oancrolt]- 2. .ooscscosc eec Vi, 50, 56 subulata.._....__. C RE 128 
beramporia---- -R v1, 52, 66-57 i) ce oece c. eee NR 108, 112, 130 
D6018596...------.--- 0.9922 vn, 51, 75, 76 tenulcauda......... 079] 9999 vn, 51, 78-74 
AA 8 3 — 84 trilabium....... ecco DS- 101 
A eo vi, 51, 57-58 truncala cnt 80 
brasiliana i-e ... eos vu, 52, 68-69 valdemucronata...............- 50, 74-76 
brasilienals CS 5 ce sas 84 valvatü........-....—--.- AS vit, 50, 74 
brevispiculum...99.......- vu, 52, 59, 60 variabilis............ MEETS 886-387 
calcarala SEs oo sacs ee 96 vesicularis a a ee 50, 52, 67 
callglurinus.... c a 85 vulvolabita-:.-—-.. D eae 887 
caudata rice oe. Vu, 52, 59-60,61 | heteriira, Ascaris.........-------------------- 144 
chenonettae....-.--.--. vil, 50, 60-61 | YWeterocheilinae........-......---------+-e-e- 135 
CURCUIGT ISS e... e 86 | heteroclita, Oxyspirura........-....-----.- 322, 31 
ciremmvallata......-----— E vn, 52, 61 Spiroptera......llcl.l.-- e eee 331 
A PERSE UE SEE 86 | Heterospizias meridionalis..................- 297 
companies coro ccm oou 88 | heteroura, Porrocaecum............ IX, 136, 144-146 
IUmpressa ..-—------.- eee E .-- 88 Ascaris...... Jmm oe 144 
qug Ke" = 88 | hiaticula, Charadrius._.......-..---------- 139, 254 
Qro ERN oe 89 | Himantopus himantopus..............- 22, 232, 348 
A M e EE 114 melanopterus............ 139, 144, 232 
cylindrica no... eeuc c LAS... 90 | himantopus, Charadrius....................- 232 
PUTETENS =D ANE... 111 Himantopus a e 22, 232, 348 
dispatz..-.......2...- ] vit, 52,61,62 | hirghisensis, Ascaris...........--------------- 145 
@ourenocerca...... 3). 22 NM 90 [FE rundo riparia <=... copete MEE AR 220 
A e VII, 51, 68 tusticd......... 0m... o eee 220 
Torcipariase e 5222000 ee 108, 131 SPECIES. c .-cccec eere sd ER EI NE 217 
SEANCA R «O 92 urbica --... 09 00250 A 220 
A AAA cc E VLVH, | birundopSterna........... EE eee 287 
50, 52-54, 55, 56, 57, 58, 59, 60, 61, 62, | Histiocephalus........ 233, 244, 272, 284, 290, 391, 392 
63, 64, 65, 66, 67, 69, 70, 71, 72, 74, 75, bicuspis cc cs i| ors 286 
77, 104. brevicaudalus_--------------0- 274 
granulosa -oea ee eee 92 COTONGIUS -aa RA ee 293 
hamulus...-..---. D VII, 52, 63-64, 65 ÜeCcoriusz...-- COE a 269 
Dastata A eee een $85 gracilis....... A... 286 
RETO e A 81 laciniatus- sE ee 288 
interlabldta..-—— ee VII, 51, 64, 65 laticaudatus. ......... xiv, 290-291 
isolonebe-... ie es Vil, 51, 64-65, 66 spiralis. e eut cet. 235 
Janel----22::2-2- o T 385, 586 indens..-—— .— eee XIV, 291-293 
laticauda AA. ee 97,98 | Hodotermes pretoriensis..................... 197 
leDrincel- eee c ET a 118 | horrida, Echinuria................ XII, 245, 253-254 
lineata AAA 9 93 Spiraptera..........- E... 254 
longecaudata......... VU, 51, 66-67, 68,95 | horridus, Acanthophorus....................-. 343 
longecirrala o... E 94 RIO A Mc XE 253 
IBSaOerOUura-...—..-—. —3 VIL 52, 67,68 | Houbara undulata__................--. 130, 196, 198 
maculosa: eol... eee eee T 86 | Doubara Otis ono clo. a -- eee 130, 195, 196 
magnipapilla. «MN euo. 95 | humerabs, Penelope..........-.-- 9 9295027 79, 98 
monlicelliana.... 2 cs 53, 67, 68 | buppénCariama..............--. A 108 
nattererl........ ca 51,75-77 | Hydrochelidon nigra. ....................... 259 
neoplastica.............. vu, 51, 64, 65-66 | Hydropsalis climacocerca.......------------- 130 
nhumige aaa 96 | hydrus, Tropidonotus... ue 168 
orihocerca. 2... -. eee 97 | Hylotomus pileatus. ............-..--...-.-- 215 
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bypoleuea, ActitiS 2... .ooocioncccccacanan=o 235 | javanicus, Phalacrocorax. ................... 148 
bypoleucus, Totanus...........--.- ce aa 235 | jubata, Chenonetta. 0 canon no See 60 
'riBgoldes--. —— rra e ee 235 | Jugadornata, Echinuria............ XIII, 244, 245-246 
Hypotriorchis subbuteo. .................... ISTA | Jumana RICUS ME aid an 178 
Hystrichis............. 366, 375, 376, 377, 378, 379, 381 | GINA. er oorr omnee rem-ecS 104 
acanthocephalicus. XVu, 366, 376, 3877-578 | Kathleena............. 2 LLL Ll lll lll lLll... 146 
coronatus........-.- XVII, 376, 878, 379 OCUA Lc. cese EE ER een 152, 153 

cyeni MM e XVI, 376, 878-879, 380 Dunudid......-.2 qe . 157 

cd Cli (it) M a nr aaa aaa 370, 372 ic A A ee 157 
mergi-merganserie.....222------<-- 378 Trin irs, 5 ENSE 159 
neglectus------------ xvH, 376, 379-881 digo. 2 MEER .— aE 160 
orispinus............ XVII, 376, 381, 8892 | kirghisensis, 545acaris.........  222 22 E 136, 145 

DUCI DAGIES. Ls sexa cada 378 Porroecaecum. .......... X, 136, 145-146 
papillosus... 358, 370, 371, 373, 374,379 | korschum, MIIVUS ...ooccoscaecicionsoaos 179, 180 

SPECIES e Eun 378.319. 381 F Kühl EUIlnUs..iusccceesccucomue naa mre 235, 263 

tricolor... xvit, 375, 376-877, 378, 379, 381 | laciniatus, Histiocephalus_........-..-----..- 238 

Iu LS S Anm 367 SchistorophusS..---------------- 285, 288 
Varispinosus_........ XVH, 376, 881, 383 | laevis, Porcellio........... . e eese serm 238, 239 
wedli-.....-. XVu, 376, 379, 380, 381-383 | lafayettii, Gallus.......ec.ouuu od uxo 70 

5.011] A. AT 7 379,381 o E IS emo e Rea ro EROR anaana 88 
MN c oco. me eu occid Eee 297,309 | SESPODUSTHULDUS.. eocaccouneracan deal 53, 84 
A A 250, 376, 381 SCOLICUS =p ta 9, 34, 53 
CODO ay: <oosice isc A ee 249 | lagopus, Archibuteo (Buteo).....-.-..----. 137, 138 
i ca Eee 377 Büt A A e 276 
LUIS aa t ec 261 ES | ucc. qurccue EO 34, 138, 276 
D Cocos DEM o o 377 MAL cene cS A 53, 84, 88 
ibiswArdeolg- 9. ario c en 279 | Lampronessa sponsa.............-. cs sca csse 59 
Dsendotantalus..... lllo lllo. IST Iünanus PICO coooccoocaiciación De 138, 177 
IO cerro ————-— ode cuca 330 | lanceolata, Spiroptera_..........-..--...----- 171 
Peters cristatus S ssaa ers osa 207 | lanoi, leterakiSociciocin. cocoa al REO 385, 386 
CTOCODOTUS dos AI MS 201, 220, 221 

igneus, FalcimelllsS ...... 2... c 40 das 250 6XCUbitOE.. cessi ure a eee eee 201 
ignotus, Eustrongylides.... XVI, 367, 368, 571-372 excubitor dodsoni.................... 203 
Wstesten UFOS... co aedeecteeu ee ce een ee 139, 206 dad o acea 200, 201, 229, 296, 307 
imperialis, Aquila. ...............- 138, 145, 298, 364 A ml 201, 220, 221 
RADO EU nas SE E RE EE EE 138 DOCS css cion i 355 
impeyanus, Lophopborus.................... 64,66 | laplantei, Acuaria (Dispharynz).... XI, 237, 241, 242 
incerta, Habronema. ............. X1, 173, 175, 176 DispharynXx.....--------- XII, 237, 241, 242 
EOY A A 175 | E m VI, 41, 42, 43-44 

alee ay ort hr T T 137 A A ED E ONUS 43 
AAA A 188 E A ENCORE 43 
A oaran XI, 187, 188-189 | Larus argentBtus. oe... eos 148, 234, 235 
Microtetrameres...... XVI, 355-357, 858, 361 BIpontold8S. cas as 235 

Fe mee m co oe aoe 349, 355 GODS O 143, 234, 235, 263 
E AA A 355 COPIS TEDIOSO da 233 

inflata, Microtetrameres........... 335, 351, 357-358 USCIS ds e ELE 43, 148, 235 
Dhyvsaloptera----...:. marras 297, 305 EISUCHSA uit Dana a aa 231 
A A ER ETEEEES 305, 335, 357 A aE 148, 234, 235 
MIGNE AA esmoe Se E reb 357 MIMS A E MEME 235 

DOP MOCECO 2. e 335, 357, 358 medids lll. o. eu TERT 234, 235 
inflatus, Tropisurua.......--------. rele ell 357 ridibundus........ 42, 43, 148, 234, 235, 265, 271 
IEA ASCOTI OIG ooo ons oce ure ume aaa 81 Speciosa e Loc OE Pt rene LEE 43 
v. In PI e REN 81 Pride A een ees oe 148 
A AAA. A BI i Jathasmi, Catheturius....222.... 230 05 co 22s 56, 85 
Metera kis eaea aaa eaa a a aaa aa 81 EA E 85 
infuscatus, Phimosis......--0-0-00--0-0-00000 377 | laticauda, Aacaris.......................-.... QT 
ingluvicola, Gongylonema.............. xi, 204-205 Hetera D A 7 ROT 97, 98 
Interlablata, Heterakis................ NIE SL Goes | Taticaudata, Filaria..- o. llrllllll..-l. 290 
invaginata, Acuaria (Synhimantus)........... 279 DIAM a a aa 290 
Synhimantis.......... xiv,273, 279-280 | laticaudatus, Dispharagus_.......--..-------- 290 
invaginatus, Dispharagus........-----.----- 218, 279 Svmbranebus......... lue. 368, 371 
involutus, Dispharagus....-.-...--.--.------- 276 Histlocephalus. .......... xIV, 290-291 
Irrisor erythrorhynchus...................... 188 | lativaps, Acuaria_........-.--0..-+-+------- 273, 276 
isolonche, Heterakis................ VH, 51, 64-65, 66 Acuaria (Synhimantus).............- 276 
TS GW A A D 269 A mmm nne 276 
Ithagenés cruentus...................-...-.- 64, 81 iu iD ENT A m 273, 276 
Vsramicuris, Nyctiblus...-.......—--2. 22». 130 SDITODUIO.... e eeuco-u rcd ea e eeds 276 
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laficaps, Synhimantus......-eeeee— XIVA, | leds, ESOX....................—— 9 368 
273, 274, 276-227, 278,282" | lumbricoides, Ascaris.........- ES 22 ce 82 
lavalllanti, Ploius......... 99990-00000 2 148 | Lurocalis semitorquatus .-.......... ........ 130 
leachii, Dàacelo....::.:----...... 22 NN SI^ | 3Enseinia philomela........-29 O 139 
leprincei, Allodapa.......-..-.-.--.. eee 118 rubecula..2222.0......-.-.. ee 224 
Helerakis........-2 9. 72. ee MS | lIutzi, Subulura.....--5—...... IX, 105, 118-119, 120 
subuüulura s IX, 106, 111, 118, 119, 126 Thelazia. eee A EDO XV, 312, 815-316 
Leptodon cayenuensis........... 229 9 92..... 297 | luzonica, Phlogonnas...........--- 34€... 87 
leptoptera, Filaoria............---- M — --- 176 |"Ivblea, Zorilla 22 2 2 eae se eee s 200 
Habronema:...-....-_.- xa, 176-178 | LyrurüusitelriX.......-..—— A 17, 95 
Sproplera.-........ eee 176 | macqueenl, Hoübara.-... 2-292 eee ee 130 
leptoptili, Acuaria (Echinuria)......-.------- 253 OUS-..... ..---. — DE E 196, 198 
Echinuria....<...-.2 XIII, 245, 254, 255, 256 | macrodipterus, Macrodipteryx.............. 118 
Leptoptilus crumenifer............-222---- 254,369 | Macrodipteryx macrodipterus............... 118 
düubiis:—-7. eo eee eee 253 | mag@olaima, Actlarias..........2 2 212, 213 
AS. cee eee ee 295 | macrolaimus, Dispharague_..............--.. 213 
«l;eptabdarufaxilla: cc qe e 13 | Macropygia nigrirostris..- 20-2 78,84 
Lestris parasitica----...-..---------.-------- 148 | maeror, CBDILOS- cL use cosa DOO 115 
HPomManGuUs...25..... 2.52 5 CES 148 | macrorhynchus, Bucco...............---.... 131 
levicoc., Pionus (Psittacus).........— 3 80 | macroura, Heterakis............-- e VI, 52, 67, 68 
leucocephalus, Chrysotis. ..................- 175 | macularia, ACtItIS e a eee 235 
PMallaeetus....... se eeeeee 150. | maculata, Aquila..............—— PA 316 
Jeucodon, Crocidura...---------------------- 205 | maculatus, Totanus........—-————— Oc 235 
leucogaster Haliaetus.-..-...:. OS 150 | maculosa, Ascaris-.-....... 0 eee 86 
leucops TANIS MA co c c crees qe C EE 28, 62 lielerabis.... .-.... 000 a M 86 
Anser oc feels. oc NEED ae 20 Nothtira. 2 2.2.25 eee 121 
MOnDaSR.......::.....-- 9:0. NN ds 128. | maculosus, Circus--:...-.---.-...- CA 297 
leucoptera, Fulica....0..-< como 8 148 | magalhaesi, Ascaridia..............- VIH, 79, 95, 96 
leucopygeus, Caprimulgus..................- 207 | magnilabiata, Acuaria ( Cheilospirura) ........ 241 
leucorodia, Platalea..... .....-... 5220055 339, 369 Cheilospirura.. eee 241 
leucotis Calls... roce. ec m REO ESO 175 Dispharynx.........- XU, 236, 241-242 
Pionus (Psittacus)..... 2222222222 80 | magnilabiatus, Dispharagus..-.--..-..------- 241 
SCOPS ME ic EDO NE 127 | magnipapilla, Ascaridia.............. VIII, 78, 95-96 
leucurus, Elanus..........-..---..- T2: 297 Hasqnükis............. 0 PE 95 
filer Hadielia-.......2----0- mE XI, 187-188 | magnipapillatum, Contracaecum.... x, 147, 161-162 
lineata, Ascaridia- ocios vIII, 79, 80, 82, 98-94 | magnirostris, Falco .............. —- e 177,313 
Heterakis.......... 20 eee 93 Rupornis.......2. See m 313 
lineola, Bolborhynchus.....................- 175 | maguari, Ciconia a. a e 50, 74, 168, 245, 256 
lithofalco, Falco. .-...-...-..-..- CMM 138 Euxenura...........--. JOE 50, 74 
livia, Columba. ............-..... 22M 87,239 | mahali Plocepasser............-:... E 192, 198 
livia domestica, Columba. ............. 12,341,343 | major, Ardés....................2-2 oo 142 
Jloculator."Pantalus..:........... 2] eee 154 CEIOlODa8EH.- a. - oer EE 124, 171, 323 
longicaudata, Heterakis......... VII, 51, 66-67, 68, 95 Megaguiscalus.....-.- ¿e 318 
longécirrata, Ascaridia.......--..222- VII, 78, 94-95 Picuis.............-.--2.... NE 34 
longeornala, Actlarias........-e.20-5-45 oe 255 Quiscalus............... COMM 318 
Ecmnuna co. E 245, 266-256 Scolopax.............. Jem 261 
Aamannia......... qo Mu 250 | majus; Habronema........... Js 99 9 E 162 
longeornatus, Dispharagus..__.__.-.--------.- 255 | Malacoptila torquata..........—. 2 — 128, 131 
longepagindia, Acuaria....._.......--.-seee=ee 256 | maleo, Megaceplialon............. 5. ]  —-—- 66 
Fenliaurna. Un XIII, 245, 256 | malleus, Physaloptera............- XIV, 297, 308-509 
AjnhimdWwEs.........——- 256 | mamillaris, Acuaria............ D 212, 218 
longevaginatus, Dispharagus___..........--.-- 256 Dispharagus........... E 213 
longicornis, Ancyracanthus..._....---------+0 285 | manchurianum, Crossoptilon................ 64 
Schistorophus......... XIV, 285-286, 287 | manillensis, Ardea...........-..--..——--— 141 
longipehnis, FP3leco........... 00 EE E 298 | manschuricum, Grossiptodon... ............. 53 
longistrzata, Cheiospirura........ a. = 178,179 | mansioni, Habronema............. X1, 173, 179-180 
' Habronema......-- 229 215173, 178,179 | mansoni, Filaria........... Mm 225 
Spiroplera. ......... Se. - 178, 179 Oxysplrura..-...2 ee XV, 322, 325-328 
loosi, Pseudamidostomum................. 383-384 SDiroptera.. -10M ee eee 325 
Lophoceros semifasciatus..................-- 188 | Mareca penelopo...........—-————— —— -— 27 
Lophophoros impeyanus-.-.................- 64, 66 | margravi, Dicholophus............. 97, 108, 130, 332 
Lephortyx californicus..... we M _----- 175 | margrarii microdactyli, Spiroptera. ..........- 332 
Lophura rufa... ....7 77. O 385,386"| marila, Anser...............] ON 20 
ota lota....2c...... OON... 368 Puligula................. 22 NN: 20 
lota, Lota-...... 1 e 2c cc A 368 Nyfoda:.....----.-------2 2 0 M 20 
Juciais, Babulecus........:.-..... 09 gan. 279 | P'ürinus, Larus..--....-..... mM 148, 234, 235 
Bubuldus................ 9 we 174,339 | martius ,DIMMMÜODBHS-.....---— m 215 
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POS, PiCUSies..-0<o-0-0ceo-cese-a-ceceece 215 | Microtetrameresinermis....... XVI, 355, $57, 358, 361 
mauduyti, Spizaetus......... 2. 222 c. cL. 297 inflata... 335, 351, 557-358, 372 
mauritanica, Tarentola...................... 216 MINIMA: cestos XVI, 352, 558-359 
MAXIMUS, Bubo.: 2 ...... cs edere cs 138, 144, 276 PUSHES soon ie XVI, 352, 859 
A. eee eee 235 spiralis erc XVI, 352, 360-861 
mediospiralis, Spiroptera.................. XIV, 294 | ONIIISUS AA co ec tee mace case 138 
medius CA a ics 234, 235 DOI ooo ete eee 137 
Wegaloperdix nigelil 2 ono a cuc l.l. 67 korschum AAA ee eee 179, 180 
Megalopterus hawaiiensis..................- 161 milvus oe er e RR Re 138 
megalostoma, Physaloptera... xiv, 296, 298, 500-501 regalis m cr A 138, 177 
SD NODE 22. . hc EIE an ls. E3100: a a a ER 138 
Megaquiscalus major_.2.............-......- 318 VTS eee ee E 138 
melacoryphus, Coccyzus....................- 107. T NMamuspolyglottos-..... dentes de 139 
(C UCHlUS- S... eec cee. deoene 129,309 | minima, Microtetrameres.......... xv1,352, 358-359 

Melanerpes flavifrons................-.~.---- 352 O A 358 
melanocephala, Ardea._........--.---.----.- 142 | minimum, Gongylonema...................- 203 
melanocoryphus, Coceyzus_____..-._.-------- DA INO Ardea oe ccce ro ce MISMAS 152 
dr EE. 343 Botaurus: A E A E 273 

melanogaster, Plotus.--.-....... 25. 148, 160, 213 OCC a la 115 
Vanellus- coo E 139, 141, 285 Bamus o n 200, 201, 229, 296, 307 

melanoleucos, Bucco_....-..-...--.---------- 128 Podiceps co crecer eee ee aoe 148 
melanoleucus, Astur_..............-..-...--- 309 IPPOOICEDS sewers oe bananas 272 
PD AE... 115.1 Minus, Ardetta uo aa 274 
Spiziasippss..... o eee 297 | minutus, Falco... ores een ERE S 231, 240, 297 

"Hotuntusw suc as dd e Dio 261 | molissima, Anas..... TONNERRE S NE 24, 28, 372 

melanophrys, Diomedea..................... 159 o A AA Aet 20 
melanopterus, H:mantopus............ 139, 144, 232 ulli ciere 24 
melanorhynchus, Cuculus................... 128 Somateria -aenea A 24, 372 
melanurus, TTOEOD......-eoc-eca oda 171 | molybdophanes, Struth 0.......... LLL... 31 
Meleagris gallopavo......-222_..---.<...---< 34, | momota, Momotus.......... -aeaaee 323 
53, 112, 130, 226, 239, 325, 341, 343 | momoti brasiliensis, Spiroptera...........----- 322 

meleagris, Numida.......................... 53, | Momotus brasiliensis... --------------- 323 
59, 81, 88, 96, 111, 130, 136, 239, 266 momota coe uso UE 323 

Melierax gabar.._-.............-..-.--.---.. 304 | Monaca morphoeus.. ......................-.. 131 
menstruus, Pionus (Psittacus) ..............- 80 Betas. ieee equ I I 131 
mercurius, Caprimulgus....................- 129 | monacus, Bolborhynchus.................... 175 
Merganser castor... 148 Centros conta oso 127 
A Et 372 INSODDTOD. oa cda RM 181, 185 
merganser, Mergus............ 148, 267, 343, 372, 378 VU SS a a ES 138 
mergi-merganseris, Hystrichis..........------- 378 | Monasa leucops:-::.:.:.--:-2:9222225.8 115, 128 
mergorum, Eustrongylides.................. XVII DIETAS. o o a 131 
335, 351, 358, 367, 872-878 ECNEDIOSa a C EE 115 

DIFONOUUES .. Scu T ES 372 torauata oo coc dass 20 0 00 115 

Mergus alballus-... lec ccse oe eesoemTE 372 tranquilla ono oscars ERES 115, 128 
merganser............. Mo 3 312,318 | monedula, Cor vUS ooo eren ur m 34, 261, 262 
serrator E LL Enden EE 235, 267,372,381 | monodon, Amidostomum............... v, 20,23, 26 
meridionalis, Heterospizias............------ 297 Sclekostlgnia ¿A 26 
INTETODS apiaster.....25 2... 1 ..-.---.- ee rm ne 288 LS S eo cL ES. de 26 
Merula nigra... ....elcoco dorados 139 | monogrammica, Asturinula...............- 273,232 
merula, Turdus....-..-.--.2--scs-csceeace 139,206 | imnonoptera, Habronema........ X1, 173, 180-182, 183 
Mietastrongylidae........ succ ecc Rr erre 7zuoImuntana, GOOIrygot....ecco.- esee ee 95 
Metastrongyloidea..._..._........----.-.---- 56,7 Imonticelliunu, Heterakis...... ecc o eese 53, 67, 68 
Microcarho pygmaeuS._.......-.------.-- 148 | morinellus, Charadrius. ..................- 139, 144 
microcephalus, Ascaris..........-----.------- IG Orpheus ATomaolia..l.uolaccre mee es e 131 
microcephalum, Contracaecum............. X lA A moschata ANAS e uclceceemseucocesa x RES 62, 81, 136 
152-153, 159, 160 A SERE c EE 81 

Microdact ylus eristatus................. RO UA | AP tee AA 139 
micropapillata, Ascaris..........------------- 153 E NUCTONala, AsCaris. occa auc ee eee en ERES 20 
micropapillatum, Contracaecum.... X, 146, 163-154 | mucronatus, Syngamus-.-....--------------- 34 
micropenis, Tetramcres... XVI, 335, 340, 342, $48,351 | mugitans, Botaurus............------------- 152 
MicronewOn spocies... ...---2---+---------+-4- 206 | muiltipapillata, ANodana........------------- 388 
microspiculum, Syngarmus...............- V1, 34, 38 AR e o A dad 154 
Magerocetramcres...........«---seees.. mE 333, SUBI tanta Peer 888-889 
$51, 352, 353,355, 358, 359, 360, 393 multipapillatum, Contracaecum..... X, 146, 184-156 

contorla come XVI, 351, 853-854 | multipapillosa, Contracaecum...------------- 154 

cruz. mee XVI, 351, 962,568 | muscae, Habronema.....-...----«.----.---ee 172 
heliz.—..... ua XVI, 352, $66, 866 | Muscicapa atricapilla...........------------- 214 
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muscicapae, Acuaria.............-.-------- 212,214 | nodularis, Trichostrongylus...........-.-..... 20 
Disphurogus.. p uec LL 214 | nodulosum, Amidostomum......--.---------- 20 
Plain 2-0 oe ce ence 214 1 modulosus, Strongulus....... 2 ERE 19, 20 
EZRA y CARMEN. - cocer OPPCOER 203 | Nonnula rubecula...........----.---.--.-- 128, 131 
Gongulonema -SEE ecu c E 903 | Nothocrax urumutum ......< 22... EE SS 231 
musicus, 4 urdus.-......-.... 99 9 2 8 1390-7206] Nothura maculosa.......299 97 ————— css eee 121 
miti ius,"PAYO.............1 2:2: DO ET 103,389 | nouveli, Tetrameres..............- X V1, 335, 348-350 
multus, Lagopus...::....2.2-2---2 2-0 NO D 53, 84 T'ropidpeerca.. 2o... c EE PME 348 
ENUDSVTIDPBLA. .iacceuesu e rore 4, 48, 162. 391, 392 | novae-hollandiae, Plotus....................- 148 
NMIVZODmimus.....— o 203 | Nucifraga caryocatactes................ 39, 220, 373 
nacandua, Caprimulgus................... 115,128 | Gedifrons, Ibls-...........—— —-—— ——- 377 
munda, Podager............. e 9 128, 130 | Numenius arquatus. .................- 285, 372, 380 
naevia, Aquia.....—..... 2 29 m 0e 138,316 | Numida meleagristz-...2— R 53, 59, 
mivius, Cuculus8........ a E eee 115, 129 81, 88, 96, 111, 130, 136, 239, 266 
Diplopicris--.--..  "—. ee 115 papillosa transvaalensis............ 96, 130 
ESCO o o E eae 138, 316 plillohyncha......— .——- oO 96 
Ln e oec A A a 69 fHEWB8B......-2---- nee eee eee 133 
nasuta, Acuaria (Dispharynz) ..............- 237 | numidae, Ascaridía....... z—— Vill, 79, 96-97 
ÜNelDipirura....... ee ENT: 238 JHeterakis.......-. 229) =e 96 
WS DDAT YW A nei xu, 237-238 | numidica, Desmidocerca................... 209-210 
A A ET 237 | nyetea, Sirix-_-:..-..-_...... _ 9 138 
nasutus, Dispharagus............------ 237, 238, 239 Syrnes. ÓN A — 144 
nattereri, Caprimulgus. -aaae 129 | nycthemerus, Phasianus._. rra 53 
Heterakis........... a NE 51,75-77 | Nyetiardes gridóa........"——— — = 152 
neglectus, Hystrichis............. XVIIL 376, 879-881 | Nyctibius aetherius. -.-..----------------- 129, 130 
Nematoda 2 ccc hg E oss 8 grandis... A 129, 130 
Neophron monachus. ..................... 184, 185 jamaicensis... 7.5522: 25 77-20 E. 13t 
percnopLerus....-.-562 72-4. E 184,185 | Nycticorax europaeus........ =e 152 
Species A A - 186 grisetis....... ces eee ON 141, 158, 281 
neoplastica, Heterakis............. Vit, 51, 64, 65-66 nycticorat............. 143, 152, 281, 347 
Nettion earoliuense.....-----..- 22289090. 246, 248 SPECIES ==> Om o c RV. Lo 158 
erocon . "—. ——— AA 384 | nycticorax, Ardea ..................... 142, 152, 347 
Nicticorax violacens..............- 209 e e» eus 348 Nyotlcorax- Ne... 143, 152, 281, 347 
nigelil, Megaloperdix. ....................... 67 | Nyctidromus'albicollis.-.......-2 5229-2990 5 130 
niera tA nas Or. e ri coe ee ammi SEED 24,27,28 | Nyroca clangula............ NER. e 20, 267 
ATnSOP.--...-.llsexuww e cer EIE 20 feria... e CREE 343 
¿A e mece c NEEDS. 281 fuligula...........::.: ee eee 20, 24 
@Giconis..o.222- 222-25 34, 44, 150, 152, 281, 372 Maria. ...........2 eee 20 
lul REED eee ee 24,27 | obesa, Hartertia..----.-.------- X1, 191, 192-198, 196 
Hydrochelidon.. 2.22. 259 | obscurus, Thaumalea.... en 65 
Blonachal:lllll.zcewemr- RE 131 1 obvelata etario. ccc eee 235 
Merula ro a. ow 139 III DIED 2 LT... ce RSS EE 235 
A A MERE TE. 24,26 | obvelatus, Cosmocephalus ......... XII, 234, 235-287 
O os TENE 259 Dispharagus. .......: 2 m 235 
nigrescens, Caprimulgus....................- 139 | occipital 3UTOCISSA.......-.. 0:5 A - 220 
nigricans, Coly MUS. .-....ooiooocooc. 9... 148 | ochrocephala, Amazona.. .............-..... 80 
nigricollis, Podiceps..........--..-.<--.-.- 148, 259 | ochroptera, Ghrysotis. ...2 2 2... 175 
Higrifrons, Monasa........ om Me eto 131 | WPBTODVEUS, Lrochilnse.....-—----. "TN 204 
nigrirostris, Macropygia....................- 78,84 | Odontophorus capueira.._......-..-.----.-- 63, 128 
Nissetus fasciis tüs- ca 000 L wee 138 | Oedicnemus capensis -..------0-------------- 192 
Nisus communis PA... 9 0 eee eee 277, 278 créepiians......:.— DE 139 
nisus, Accipiter. 209... 2 138, oedicnemus.................. 196, 198 
. 176, 276, 277, 288, 298, 299, 301, 302 vermicularis me ..... 2. 1 029. 198 
AO. ES 176, 277, 278, 298, 355 | oedicnemus, Charadrius..................... 144 
EAD erts 138, 177, 276, 277, 278, 299, 300 Oedicnemius ss 2. 196, 198 
nivea, Siri... .c2..2e--- c o eros COEM 144 | Oesophagostomum. ....................-.... 29 
Hoblivagus, Crypiurus........... DD 74,128 | Oidetnin uegiandi......... 29 O 293 
noctua, Atiheneé..........eeeee eO 130 {USCAos.....-. sees. eee 24, 267 
OLE. occ ee 35, 144 A o 24, 26 
noctua glaux, Atheno......-22 5. cesses ss 203 | Ollulanimté--..-..:.:. :..- 2... 2 2. 6 
Carle... .. —-—M—— 219, 249 color" CO venis. --..-.-- Seo... D 61, 376, 379, 381 
gochtoe, Acuaria........ E Lou... 242 | olor domesticus, Cygnus... ...............-.. 246 
Acuaria (Dispharynz) ..............- 242 | olympioi, Subulura...............- Ix, 107, 121-122 
ANDEpa.....——— Tos A 119 | onocrotalus, Pelecanus............- 34, 148, 364, 365 
Dispharynx........... XII, 237, 241, 242-248 | ophthalmica, Ceratospira.............. xv, 320-321 
Subtülura.......--. 2298 Ix, 108, 119-121 Gheilospimma... erecciones 328 
nodularis, Strongylus..........-----------e--~ 20 iiyspirura.... 925202 X v, 322, $28, 329 
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ophthalmicus, Ancyracanthus -2-22-2222 320 | paplllatus, Ornithostrongylus.......... v, 12, 16, 17 
orioli, Spiroptera.........-..-.-.----.-------- 322 Suppl S EE 16 
Origins @@racus.. 2-5... 62-2 cencceoncec sce 188,222 | paplllifera, Acuaria................ x1, 217, 218, 224 
EUDUI Sl D eec OO 220 A am —— NA -— 224 
orispinum, Epomidiostomum..... v, 28-29, 384,385 | papilliferus, Dispharagus.._................-- 224 
orispinus, Hystrichis............. XVII, 376, 381,382 | papillosa, scars... o ll l.l. cn 67, 68, 122 
DITORDUUNS ouo 3 TR E ance ee 28 Heterakls................ Vil, 52, 53, 67-69 

ornata, Acuaria........... l.l... XII, 217, 223-22 OTVSDU ois conan EN OCC QOO STO 317 
ornatus, Cepbalopterus...................... 186 ÜBITODITO A toes 317 
Du nharggNe2.. e. Neh eene 223 Subulura.--- -a020 1X, 105, 122, 195 

DOS re 2 297, 298 Dieli occ eee XV, 312, 317, 318 
Ornithostrongylus............. 8, 11,12, 13, 14, 16, 17 transvaalensis, Numida.......... 96, 130 
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